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REPORT   OF   THE   SECRETARY 


STATE  BOARD  OF  AGRICULTURE 


AOBIOULTUBAL   OOLLEGB,  ) 

July  i,  1897.  J 

To  Hon.  Hazbn  S.  Pinobbe, 

Oovemor  of  the  State  of  Michigan : 

Sib — I  have  the  honor  to  sabmit  to  you  herewith,  as  required  by 
statute,  the  accompanying  report  for  the  fiscal  year  ending  June  30, 
1897,  with  supplementary  papers. 

Very  respectfully, 

IBA  H.  BUTTERFIELD, 
Secretary  of  the  State  Board  of  Agricutture. 
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STATE  BOARD  OF  AGRICULTURE. 


Term  ezplr«8. 

FRINKLIN  WELLS,  Oonatantine,           -                -                -  1901 

President  of  the  Board. 

CHA8.  W.  GARFIELD,  Grand  Rapids,        ....  1899 

OHAS.  P.  MOORE,  St.  Clair, 1899 

CH AS   J.  MONROE,  South  Haven,       .....  1901 

ARTHUR  0.  BIRD,  Highland, 1903 

T.  FRANK  MARSTON,  Bay  City,        .        -        .        -        .  1903 
HAZEN  S.  PINGREE,  Governor  op  the  State,               ) 

JONATHAN  L.  SNYDER,  Pres.  op  the  College,            )^^  ^•^^• 

IRA  H.  BUTTERFIELD,  Agricultural  College,  Secretary. 
BENJAMIN  F.  DAVIS,  Lansing,  Treasurer. 


STANDING  committees. 

The  President  of  the  Board  is  ex  officio  a  member  of  each  of  the  Stand- 
ing Committees: 
Finance,        .... 
Farm  Management, 
Botany  and  Horticulture, 
Buildings  and  Property, 
Employees, 


Farmers'  Institutes, 
Mechanics, 
Veterinary  Dep't,    - 
College  Land  Grant, 
Military  Dep't, 
State  Weather  Service, 
Experiment  Station, 
Library, 


.    C.  W.  Garfield,  A.  C.  Bird. 
T.  F.  Marston,  A.  C.  Bird. 

-  C.  W.  Garfield,  C.  J.  Monroe. 
C.  F.  Moore,  C.  J.  Monroe. 

-  C.  J.  Monroe,   C.  F.  Moore,  J.  L. 

Snyder. 
0.  J.  Monroe,  C.  W.  Garfield. 

-  C.  P.  Moore,  T.  F.  Marston. 
A.  C.  Bird,  T.  F.  Marston. 

-  A.  C.  Bird,  C.  W.  Garfield. 
T.  F.  Marston,  C.  F.  Moore. 

-  C.  J.  Monroe,  T.  F.  Marston. 
Chas.  W,  Garfield,  C.  F.  Moore.' 

-  A.  C.  Bird,  C.  W.  Garfield. 


Digitized  by 


Google 


STATE  AGRICULTURAL  COLLEGE. 

(Under  Control  of  the  State  Board  of  AgrlonUnre.) 


FACULTY  AND  OTHER  OFFICERS. 

Jonathan  L.  Sntdeb,  Ph.,  D.,  President ;  •  Feb.  25,  '96. 

BoBBBT  C.  Ebdzie,  M.  A.,  M.  D.,  Profeaaor  of  Chemistry  and  Curator  of 

the  Chemical  Laboratory ;  •  »» •  Feb.  25,  '63. 
Wm.  J.  Bbal,  M.  a.,  Ph.  D.,    Professor  of  Botany  and  Forestry  and 

Cnrator  of  the  Botanical  Musenm  ; '  '^  Jnly  9,  '70;  •  Feb.  22,  '71. 
E.  A.  A.  Obanoe,  V.  S.,  Professor  of  Veterinary  Science;  »  ^  •  May  22, 

'83. 
Leyi  R.  Taft,  M.  S.,  Professor  of  Horticulture  and  Landsci^  Gbirden- 

ing,  and  Superintendent  of  the  Horticnltnral  Department;  *  ^  * 

Aug.  1,  '88. 
Howard  Edwards,  M .  A ,  LL.  D.,  Professor  of  English  Literature  and 

Modem  Languages;  »  ^  •  Aug.  25,  '90. 
Herman  K.  Veddeb,'C.  E.,  Professor  of  Mathematics  and  Civil  Engineer- 
ing; •  ^  •  Sept.  15,  '91. 
Iba  H.  Butterfield,  Secretary ;  »  *» "  July  1 ,  '93. 
Clinton  D.  Smith,  M.  S.,  Professor  of  Practical  Agriculture  and  Super- 

intendent  of  the  Farm;  •  »» •  Sept.  1,  '93. 
Chas.  L.  Weil,  S.  B.,  Professor  of  Mechanical  Engineering  and  Director 

of  the  Mechanical  Department;  »  ^  "  Sept.  1,  '93. 
Walter  B.  Barrows,  S.  B.,  Professor  of  Zoology  and  Physiology,  and 

Curator  of  the  General  Museum;  *  ^  "  Feb.  15,  '94. 
Habbt  H.  Bandholtz,  Ist  Lieut.  7th  Infantry,  U.  S.  Army,  Professor  of 

Military  Science  and  Tactics;  •  ^  •  Sept.  1,  '96. 
Frank  S,  Kedzie,  M.  S.,  Adjunct  Professor  of  Chemistry;  *  *»  Sept.  16, 

•80;' Jan  1, '91, 
Philip  B.  Woodwohth,  B.  S.,  M.  E  ,  Assistant  Professor  of  Physics; 

•  »>  May  22,  '87; «  Aug.  7,  '89. 
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6  STATE    BOARD    OF    AGRICULTURE 

William  S.  Holdswobth,  B.  S.,  Assistant  Professor  of  Drawing;  »  Feb. 

22,  '81;  »>  Aug.  22,  '87;  •  Jan.  1,  '90. 
Alvin  B.  Noble,  Ph.  B.,  Assistant  Professor  of  English  Literatare  and 

Modern  Languages;  »  ^  •  Sept.  1,  '89. 
WiLBUB  O.  Hedbiok,  B.  S.,  Assistant  Professor  of  History  and  Political 

Economy;  •  ^  Aug.  24,  '91;  •  Sept  1,  '93. 
Paul  M.  Chambbblain,  M.  E.,  Assistant  Professor  of  Mechanical  Engi- 
neering; •  ^  "  Sept.  1,  '93;  *  Sept.  1,  '96. 
Wabben  Babooce,  Jb.,  B.  S.,  Assistant  Professor  of  Mathematics;  *  ^  Jane 

30,'91;«Sept.  1, '93. 
Hbbbbbt  W.  Mumfobd,  B.  S.,  Assistant  Professor  of  Agriculture;  *  Sept. 

'95;  ^  •  Dec.  1.  '96. 
Gageb  0.  Davis,  M.  S.,  Instructor  in  Zoology;  •  ^  •  Mar.  1,  '93;  ^  Jan.  1, 

•97. 
Chables  F.  Whbblee,  B.  S.,  Instructor  in  Botany;  •  *»  Mar.  1,  '90;  •  May 

1,  '93. 
A.  L.  Wbstoott,  B.  M.  E.,  Instructor  in  Mechanical  Engineering; »  ^  •  June 

1,  '93. 
Dick  J.  Obobby,  B.  S.  Instructor  in  English;  •  ^  •  Sept.  1,  '93. 
BuBTON  O.  LoNOYEAB,  Instructor  in  Botany;  »  ^  •  Feb.  15,  '94. 
Cybus  0.  Pashby,  Instructor  in  Mathematics;  •  *»  •  Sept.  1,  '94. 
Mebbitt  W.  Fulton,  B.  S.,  Instructor  in  Agriculture;  *  ^  '  Sept  15,  '95. 
GoBDON  H.  Tbue,  B.  S.,  Instructor  in  Dairying;  •  ^  •  Sept.  1,  '94. 
H.  E.  Smith,  Instructor  in  Mechanics:  *  ^  *  Sept.  1,  '96. 
Rupus  H.  Pbttit,  B.  S.  A.,  Instructor  in  Zo  Jogy,  »  ^  •  Feb.  1, 1897. 
Mbs.  Linda. E.  Landon,  Librarian;  *  *»  •  Aug.  24,  '91. 
Thomas  Gunson,  Foreman  of  Greenhouse;  *  ^  April  1,  '91;  **  Sept.  1,  '91. 
Thomas  Dubkin,  Foreman  of  the  Horticultural  Department;  *  ^  •  Mar.  15, 

'94. 
Feed  C.  Kbnney,  Assistant  Secretary;  ■  ^  •  Sept  18,  '95. 
Ebnest  Wittstook,  Foreman  of  the  Farm;  »  ^  •  Feb.  2,  '93. 

C.  E.  HoYT,  Foreman  of -the  Wood  Shop;  »  ^  '  Feb.  18, '  95. 

•  V.  V.  Newell,  Foremin  of  the  Machine  Shop;  Feb.  18,  '95. 
W.  S.  Leonabd,  Foreman  of  the  Machine  Shop;  •  ^  •  Sept  1,  '96. 

D.  B.  Baldwin,  Engineer;  *  ^  •  June  1,  '96. 

Ghacb  Newman,  Clerk  for  Mechanical  Department;  *  ^  "  Dec.  1,  '92. 
Edwin  8  Good,  Clerk  to  President; »  ^  •  July  15,  '96. 
Kenyon  L.  Buttebfield,  B.  S,,  Supt  Institutes  and  College  Field  Agent; 
»  »» '  June  1,  '95. 


*  Rettigoe^  Aag.  34  \  *  6. 
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AGRICULTURAL  EXPERIMENT  STATION. 

OF  THB 

STATE  AGRICULTURAL  COLLEGE. 
[Under  the  control  of  the  State  Board  of  Agrioulture.] 


STATION  COUNCIL. 


Clinton  D.  Smith,  M.  S.,  -  Director. 
CuKTON  D.  Smith,  M.  S.,  Agriculturist. 
L.  R.  Taft,  M.  S.,        -        Horticulturist. 


KoBT.  C.  Kbdzie,  M.  a.,  M.  D.,  Chemist. 
Ira  H.  Buttbrfibld,  -  Sec.  and  Tress. 
J.  L.  Sntdeb,  Pres.,      Ex  offleio  member. 


ADVISORY  AND  ASSISTANT  STAFF. 


H.  W.  MUMFOBD,  B.  S. ,  Asst.  in  Agriculture. 
A.  A.  Cbozibb,  M.  S.,  **  Agriculture. 
H.  P.  Gladden,  B.S.,  **  Horticulture. 
M.  L.  Dean,  *'      Horticulture. 

Thobnb  Smith,  B.  S.  ,  *  *  Chemistry. 
E.  A.  A.  Granqb,  V.  S., 

Consulting  Veterinarian. 


W.  B.  Barrows,  -  Consulting  Zoologist 
Gha9.  F.  Wheeler,  B.  S.,  '*  Botanist 
J.  S.  Conway,  -  Clerk  to  Director. 
Mrs.  L.  E.  Landon,  '-  -  Librarian. 
R.  L.  Taylor,  •       -       -     Apiarist 

C.  S.  Brooks,     -     Foreman  Poultry  Dept 


SUB-STATIONS. 

Grayling,  Crawford  county,  80  acres  deeded. 

South  Haven,  Van  Buren  county,  10  acres  rented;  5  acres  deeded;  Local  Agent,  T.  T. 
Lyon,  President  State  Horticultural  Society. 


STATE  WEATHER  SERVICE. 

[Under  control  of  the  State  Board  of  Agriculture.] 


OFFICERS  OF  THE  SERVICE. 
DntEcrroR,         -         -         -         -       C.  F.  Schneider,  U.  S.  Weather  Service,  Lansing. 


STANDING  COMMITTEE  IN  CHARGE. 

Hon.  C.  J.  Monroe, South  Haven. 

Hon.  Chas.  W.  Garfield, Grand  Rapids. 
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ACCOUNTS    OF    THE   STATE   AGRICULTURAL 

COLLEGE. 


FOR  THE  FISCAL  YEAR  ENDING  JUNE  80,  18^7. 


8BCBBTABT*S  ACCOUNT. 


July    1,1804. 
»•      1, 18M. 

"      1, 18B4. 

*•    i.iaw. 

Jane  80,1806. 


Jnne80,1807. 
"    80,18»T. 


Jime80J807. 


Jane  80, 1807. 
"  SMOOT. 
•»  80.1807. 
"    80,1807. 


Dr.  Cr. 

To  cash  on  hand $1,086  27 

To  cash  on  deposit  with  college  treasnrer,  lees  $1,700.80  ont- 

standinff  warrants 18,860  88 

By  balance  one  students  on  deposit  accounts $8,018  08 

To  cash  on  deposit  with  New  York  bank 870  84 

To  special  appropriation  receipts,  per  table  No.  2,  patce  10: 

Prom  State  Treasnrer $18,000  00 

From  United  States  Treasurer 16^  00 

From  institution 1,664  66 

80,844  66 

fy  special  appropriation  disbursements,  per  page  10 80,848  86 
o  current  account  receipts,  par  table  No.  8  page  11: 

FromState  Treasurer $40,000  00 

From  United  Staten  Treasurer 88,000  00 

From  institution 9,267  2S 

From  institution  on  bailding  account 8,044  68 

76,811  06 

By  current  account  disbursements,  per  table  No.  8  page  11: 

General  current  account $76,648  11 

Current  building  account 8,686  88 

80383  40 

To  balance  due  students  on  deposits 1,384  45 

To  overdrawn  on  college  treasurer 8,766  08 

Tocash,  New  York  bank 86  77 

By  cash  on  hand 5,820  28 

$121,278  28      $181,278  23 
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AGRICULTURAL    COLLEGE    ACCOUNTS 


Tablb  No.  1 

,— Tabular  exhibit  of  8eeretarp*$  account 

Name  of  aooonnt. 

Balance  sheet, 
July  1,  U96. 

Transactions  .Tnlyl, 
1894,  to  Jane  80,  ^897. 

Balance  sheet. 
Jnne  80, 1897. 

Dr. 

Cr. 

Dr. 

Cr. 

Dr. 

Cr. 

P4Mlh  

fi,414  61 
18,960  88 

$8,869  00 

""r,W7'57 
29.848  86 
8,686  88 
76.648  11 

■■•ib;2i6*80 

$5.288  61 
>766  08 

t  Oollrgft  trcMwnrfir     .    .. 

'"'feoiTw 

A806  6] 
6,196  67 

Stodems*  deposlta. 

"mMiii^ 

Special  ainproprlatlons 

Carrent  building  aooount^ 



80,t44  66 
8,944  68 
71,867  28 

6,796  81 

"""KwfM 

5,468  87 

Carrent  generaT^aoooiint ... 

806  71 

l>t%1ff.... 

$14,608  10 

$14,608  10 

$116,678  4S 

fll6,678  48 

$18,686  18 

$18,686  18. 

*  Balance  of  Dr.  and  Or.  Transactions. 

t  Treasnrer*s  statement  is  greater  Jaly  1, 1896,  hj  $1,799  80,  and  Jone  9>,  1897,  by  $8,846.96,  warrants 
ontstanding. 


TREAatIRER»&  ACCOUNT. 

Dr.  Cr. 

Balance  Jnly  1,1896 614,780  68 

Receipts  from  State  Treasurer  and  Secretary  of  State  Board  of  Agriculture        96,878  96 

Interest  on  deposits,  18  months  at8percent 871  77 

Warrants  paid  from  Jnly  1.  1896,  to  June  80, 18»7 $108,418  40 

Balance  on  hand  June  8d^  1807 5.612  oa 

$114,026  48      $114,025  48- 

B.  F.  DAVIS,  Iteaturev. 
it 
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11 


Table  No.  S.— Current  account  July  i,  1896,  to  June  30,  1897, 


On  accoant  of — 


Dr. 

To  di-borse- 

ments. 


Cr. 
By  receipts. 


United  SUtas  TroMnrer,  seventh  annnal  payment  nnder  act  of  congress 
of  ▲ognetao,  WW 

State  Treaanrer,  in^reet  on  proceeds  of  sales  of  U.  S.  land  grant,  see  table 
No.  18,  page  18 

Stodentd*  class  fees,  per  table  No.  7 


Students*  sundry  fees,  credited  to  building  aooonnt,  p3r  table  No.  7 . 
Salaries  paid. 


Farm  department,  see  table  No.  5,  page  12 

fiortlcnltural  department,  see  table  No.  6,  psge  12. 

Mecbanioal  department 

Heating,  llfhting  and  cleaning 

Academic  departments.. 


Offices,  postage,  stationery,  adrerUsing  and  sundry. 


State  swamp  land  grant  sale,  credited  to  building  account. 

Sundry  receipts  credited  to  building  account 

Interest  and  exchange,  credited  to  building  account 

Building  account ^ 


937.634  46 
5.956  40 
8,677  09 

8,008  82 
18.384  24 
6,664  00 
6,670  10 


3,685  88 


122,000  00 

40,000  00 
2340  80 

8,968  84 

"*8.7i7'46 
1,350  06 

68  78 
807  17 

77  88 
800  70 


886  84 


Totals.. 


Balance  at  beginning  of  period,  July  ),  1804 »., 

Balance  at  dose  of  period,  June  80, 1806 


Footings. 


$80,888  49 


$80,888  49 


I 


$75,211  96 

4,986  86 
184  67 


$80.833  49 


Table  No.  ^.—Experiment  Station  acoount,  July  i,  1896,  to  June  SO,  1897* 


On  account  of— 


Balance  from  last  fiscal  rear 

United  States  treaaurer  for  fl-ical  year . 

Fertilizer  license  fees  and  exiwnses 

Salaries 


Farm  department 

Horticultural  department. 

Chemical  department 

Botanical  department 


Zoological  department 


Veterinary  department.. 

Buildings 

Library , 


Offices,  etc 

South  Haven  station 

Apiary 

Balance  on  hand  at  close  of  fiscal  year. 


Totals $19,581  05  $10,684  06 


Dr. 

To  disburse 

ments. 


88,202  58 

2,471  06 

649  87 

449  36 

29  06 

75  65 

785  81 

1,154  85 

157  50 

404  21 
1,071  10 

504  59 
2,779  12 


Cr. 
By  receipts. 


$8,081  64 
15,000  00 
1,220  00 


282  41 


*  For  fuller  details  of  this  account  see  the  special  report  of  the  experiment  station  in  the  body  of 
this  Tolum '. 
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Tabi«b  No. 

5.— ^coounf  with  Farm  Department 

On  account  of— 

Dr. 
To 
disburse- 
ments. 

Cr. 

Labor  aside  from  stadent  labor - 

19,896  88 
^89 
849  26 
166  86 
168  78 
82  04 

Farm  house.. 

Cattle 

8608  60 

Sheep 

286  77 

Swine 

407  86 

Orain ....... 

284  78 

Produce....... 

84  84 

Implements  and  repairs . 

863  48 
88  90 
662  80 
16  9a 
160  68 
989  68 
107  66 
(56^6 
63  97 

4  no 

Wood 

243  88 

Office,  etc 

981  46 

Drains 

Seeds 

Board  of  farm  hiuid^ 

Team 

Dairy 

1,066:8 

Fence -— -    

Balance  

8;e38  94 

Footings 

15,966  40 

fl,966«0 

Table  No.  ^.—Account  with  Horticultural  Department,  indvding  greenhouse. 

On  account  of— 

Dr. 

To 

disburse- 

mtnts. 

Cr. 
recelpU. 

Labor,  aside  from  student  labor 

$8,018  69 
112  57 
18  00 
5^86 
89  64 
199  89 
241  14 

Team - 

Grounds 

Freight 

Implements  and  repairs. 

Seeds  and  plants 

Office,  etc..'    

Sundry  receipts  and  garden  products  sold. .....'.. " SJJJ.       1.1... 

f  l,aj/t  96- 

2,826  18 

Footings 

$\m  09 

13,677  0»> 
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Tabus  No.  I.^StudeiM  fw$. 


On  AOomiDt  of — 

Cnrrent 
•coonnt 
generaL 

Cnrrent 
SfOoonnt 
bnllding. 

Total. 

ftoom  rent......... ............ ....1. 

$1,417  60 

$2,417  60 

fncldentel  erpennefew. 

$1«91£  60 
•      060 

460 
886  80 

760 

20  00 

T012  60 

'   010 

VeterinAry  diaeeotion  fees. „ 

<7hiini<ni^|  MfMlTdf  I^MV........ 

a^SS 

Mnrio™  ™f™ .!™^ 

760 

Pbjiloal  fees 

20  00 

0peols1  eznmlnaMon  fees 

64  00 

52  22 
280  oe 

18176 

64  00 

Mstrlonlstlon  feee .................... 

076  00 

Diplonut  fees 

280  00 

181  76 

T^itkU .. 

$8,940  80 

$3.668  84 

•5,800  14 

Table  No.  S.—8tudeni  labor,- 


'AeeoutKt  of  toages  paid  for  twelve  months ^  July  1, 
1894,  to  June  SO,  1895. 


On  aoooont  of — 


Farm  department • 

Horttenltnral  department 

Mechanical  department,  repairs  and  heating. 

Bell  ringing,  choir,  etc 

Janitor 

OflBoes 

Veterinary  dep-irtment 

Zoological  department. 

Botanloal  department 

Physical  department. 

M.  A.  O.  Record , 

Military  department 

Library , 

Chemical  department 

Lighting , 

Totals 


Student 
labor. 


$1,686  02 
758  68 

18  0ft 
107  UO 
00  66 

20  61 
60  62 
12  00 
1  04 
56  68 

62  22 

107  60 
80  86 
28  68 
000 


$3,067  80 


Experi- 
ment 
station. 


$32  21 


Tout. 


$1,007  26 

768  68 

13  04 

107  00 

00  55 

20  51 
60  62 
12  00 
104 
66  68 

63  22 
107  60 
80  25 

20  58 

eco 


$2,070  54 
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Table  No.  9.--Employ48  and  salariea. 


Presideot,  dwelllnE  and. 

Ooe  professor,  dwelllog  and... 
One  professor,  dwelling  and.... 
One  professor,  dwelling  and... 
Five  professors,  dwelling  and. 


One  professor,  dwelling  and 

*One  professor,  dwelllrg  and 

One  professor 

Five  assistant  professors,  rooms  and  IKOOO  each., 
One  assistant  professor,  rooms  and  11,000 

One  assistant  professor,  rooms  and 

One  Instructor,  rooms  and 

Two  Instr  actors 

Four  Instmctors.  rooms  and  $500  each 

tSecretary,  dwelling  and , 


Assistant  Keoretary,  room  and... 

Librarian,  rooms  and 

Foreman  of  farm,  dwelling  and. 
Foreman  of  garden,  room  and.. . 
Foreman  of  iron  shop.. 


Foreman  of  wood  shop 

Florist,  dwelling  and 

One  assistant  florist 

One  consulting  botanist,  rooms  and 

One  assibtant  entomologist,  room  and 

One  assistant  in  experiments,  room  and... 
One  assistant  In  experiments,  room  and.. 
One  assistant  in  experiments,  room  and.. 
One  assistant  in  experiments,  rooms  and . 
Engineer,  dwellicg  and 


Herdsman,  board  and 

One  assistant  bacteriologist 

Clerk  to  mechanical  department. 

Clerk  to  president 

College  field  agent 


Totals 188,286  00       $7,820  CO       12.800  00    J  147,886  00 


Paid  from. 


Current 
account. 


13,200  00 
1,700  00 
1.200  00 
1,21)0  00 
1,800  00 

1,800  00 


1,200  00 

6.000  00 

600  00 

900  00 
800  03 
600  00 
2,000  00 
800  00 

800  00 
606  00 
800  00 
600  00 
760  00 

760  00 
800  00 
420  00 
^OOO 
600  00 


600  00 

423  00 
1,000  00 
420  00 
600  00 
600  00 


Eiperl- 

ment 

station 

account. 


1300  00 

1,100  00 

600  00 


8Q0  00 


600  00 


6^000 


120  00 


600  00 
600  00 

600  00* 

800  00 

800  00 

1,000  00 


Other 
sources. 


$1,800  00 


1,000  00 


Total. 


18,200  00 
2,000  00 
2,800  00 
1,800  00 
9,000  00 

1,800  00 


1,600  00 
6,000  00 
1,000  00 

900  00 

800  00 

1,200  00 

2.000  00 

1,800  00 

000  00 
628  00 
600  00 
600  00 
760  00 

760  00 

800  00 

420  00 

1,000  00 

1,000  00 

600  00 
800  00 
600  00 
1,000  00 
600  00 

420  CO 
1.000  00 
420  00 
600  00 
600  00 


*Army  ofllcer  detailed  as  Professor  of  Military  Science  and  Tactics.    Salary  paid  by  U.  S.  Govern- 
ment, 
t  $1,000  of  salary  as  Secretary  of  the  Board  of  Agriculture  Is  paid  from  the  State  treasury. 
i  Ibis  total  represents  the  rate  of  salaries  and  not  the  amount  actually  paid  out. 
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Tablb  No.  12,'-'Affricultural  College  trust  fund. 


Year. 

Reoelpts  of 
State  land  oflBoe 
on  aocoant  of 
prtncliMd  for 
ARrlcnltaral 
College   lands 
Bold. 

Refunded 

on  acoonnt  of 

erroneons 

payments. 

Balance 

transferred  to 

credit  of 

CtoUege 
trust  fnnds. 

to  credit  of 
Agrlonltnral 

Ck>llege 
tmst  fund  at 
dose  of  each 

fiscal  year. 

1868 ^ 

$V\O0  00 

l1.i<66(G 

h,m  00 

Siv  10168 
•         'ii.m  88 

:>^,r.88  47 
4.1^76 
u^m  24 

H.«il9  99 

h.iOO  68 

1:^,768  28 

^1.i,:t41  18 

M, 449  87 

:h,^8S28 

IH,^  87 

1^,460  87 

1t5.Mo81 

iii?.781  88 

Js,l28  85 

nj8l  66 

irj,^«l  64 

:il.i«4  89 

^:!*08  9l) 

1^1.468  27 

4,^08 

4.ti26  68 

J^KT14  49 

^,e72  72 

r^-m  f  0 

11,^6^00 
^^96  00 
LiMOl  68 
Sini47  89 

::1^r^  47 

4,tW  76 

a;i99  24 

;.r,49  80 

:IW  28 

v,m  99 

N,590  68 

13,788  28 

^Km  18 

fiK4l9  27 

d^^m  88 

1».PI2  87 

12,460  87 

]H.^M6  81 

^^781  88 

1HJ88  86 

11.481  06 

ih  m  04 

^Lf)98  89 
hMtS  90 
11UI68  27 
4,'iS6  08 
4 .1^86  88 
J^^,7I4  49 
irJ/>72  78 

82,800  00 
14,166  00 
80,080(0 
40.161  68 

1809       » 

1870 ^ 

1871 

18T8 « 

$174  64 

78,6(>8  08 
l(£lO0  80 

1878 - 

1874 

107,870  14 
118,278  88 

1876 _ 

1878 

390  00 

118,827  68 

18T7 

121.164  90 

1878 

180,784  89 
189^6  42 
168,1117  70 
178,418  88 
284,868  16 
888,624  68 

1879 ^ 

1880 „ 

1881 

1888 

66"66" 

1888 

826  90 

1884 - 

272.887  40 

1886 

284,788  27 
801.388  68 

1886 

^ 

1887      

828,066  90 
846,187  66 
867,610  20 
878,610  84 

im:::::::":::::::::::::::::::::^:::::^ 

1880 

1890 

1891 

401^284  68 

1898 

180  00 

1898 

681,702  90 
626,987  96 
680,664  61 
647,279  10 
609,961  10 

1804 

1806 

1886 

1897 

NoTB.— Fifteen  thousand  dollars  of  the  above  fund  was  invested  from  1870  to  1871  In  war  bounty 
i>onds  and  held  by  the  College. 
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Table  No.  IS.— Agricultural  College  interest  fund. 


Te^. 

lot*  r€t«t  on 
Affririltdral 

atTimrcent, 
Pdia  by  8  tiLt* 

Treasurer 
froDQip«olfic 

taJt  fund. 

Interest  from 

purchaser* 
on  balanceu 
doe  on  cor- 
tlficates  for 

pArt'PAirt  Und 

leas  refand- 

mgs  and 

eipenH^  for 

appraJi'ala, 

eto.t 

Receipts 

for 
penalty. 

Tresnass 
lections. 

Total 

accmedto 

credit  of 

Agrlcoltural 

CoUege 
each  year. 

Amount 
paid  over  to 
treasurer  of 
Agricnltural 

College. 

Balance 
remaining 
to  credit  of 
Agrlcnltxiral 
College  in- 
terest fund 
at  close  of 
each  fiscal 
year. 

1869« 

•66  68 
1,789  66 
2,317  24 
8,099  61 
4,907  77 
6,499  21 
6,662  96 
6,692  47 
6,726  68 
6,406  26 
6,664  80 
7,888  23 
8,642  08 
8,846  45 
9,141  80 
8,88198 
9,12114 
9,823  96 
7,677  67 
7310  84 
6,826  89 
6,490  27 
6,690  99 
6,689  20 
6,107  82 
6,688  81 
6,125  19 
4,964  60 
4,817  00 

18  28 
56  42 
70  68 
122  97 
110  96 
166  12 
126  97 
806  64 
189  64 
247  21 
276  66 
148  78 
286  47 
204  96 
206  96 
237  66 
829  06 
666  41 
809  84 
894  86 
320  28 
887  25 
848  22 
816  78 
316  71 
866  08 
305  08 
840  80 

• 

•58  96 
2,720  88 
8»785  84 
7,175  66 
11,069  06 
14,061  96 
14,446  14 
16,830  17 
16,172  86 
16,807  09 
16,978  22 
17,837  24 
20,936  25 
22,607  46 
80,749  60 
27,909  72 
29,770  40 
80,46104 
24,611  87 
82,406  60 
81.822  69 
82.360  64 
34,760  64 
84,948  12 
87,927  04 
44.627  28 
46,440  96 
44.087  26 
48,779  64 

"'>J.779*89" 

:^jr76  00 
(5,774  47 
l:;.!J88  48 
]1.«6  00 
]  4,i»6  00 
18.817  89 
lr.J72  86 
13.;«)61 
]ti,tm  02 
17,799  16 
^^^(61  85 
^r.«l  62 
:.\M89  13 
27,  tfB  94 
'^.\m  97 
^^1.^20  68 
1^1.76106 
r;:;j)06  10 
:iUH88  12 

■■'c:^  79 

-vi,516  92 
rr.,i53  78 
■M,rJ00  34 
:4  120  68 
:^7,i100  00 

&i\m  ou 
mroo  00 

•68  9& 

1870- 

•»St74fl6 
1  h«7f7 
3,863  17 
0.040  88 
7,407  66 
r,7l7S4 
K\M  31 
S,:V^  64 
h.740  m 

xaaii)  £8 

1 1 X^  9B 

ij.ikr.:  04 

lrt,74l  :M 

iii,:;^ij  P2 
lUM-^  38 
Ii0,fi7l  fl6 
16,4SBt6 
2S,4£6fl4 

34,5fti  as 

^.6r>1  31 
r:,im  14 

;iLiB4  0l 

m,i',5i  47 
:wi,^i  ffl 
zrjBOb  60 

5U.O0it  M 

1871« 

809  84 

1872^ 

1,211  1 2- 

1873- 

31  60 

1874- 

1876- 

1876- 

860  00 

1,706  76 
860  00 
414  00 
627  14 
116  00 
680  77 

""4;669'9e" 

51  16 

674  87 

229*98" 

1,275  27 

124  76 

20  00 

613  44 

100  00 

40  CO 

1,866  40 

8,189  40 

966  00 

54  09 

2,197  68 
1,987  72- 

1877. 

1878- 

1879- 

1880- 

1881- 

1888- 

2,486  48- 
2,862  68 
2,900  77 
3,384  ir 

1888-.::::: 

1884- 

1886- 

1886- 

1887^ 

1888 

1889- 

1890- 

1891- 

1898- 

1893 

1894. 

1896- 

1896- 

1897- 

4,610  47 

6,117  26. 

5,287  68 

6,828  04 

10,678  35 

11,078  86^ 

10,618  42^ 

0.646  27 

18,878  89- 

27,678  23 

18,990  P8- 

24.406  61 

t89,708  4(V 

38,604  88 

87,874  40> 

*  This  amount  was  interest  on  war  bounty  bonds  in  which  the  fnnd  was  invested  at  the  time. 

1 8626  of  this  was  Interest  on  war  bounty  Bonds  in  which  the  fnnd  was  InvestAd  part  of  the  year. 

t  Appraisal  expenses  amounted  to  81,726.82,  ranging  from  nothing  In  1872  to  •808.94  in  1886.  Adver- 
tising amounted  to  61,206.20,  ranging  from  nothing  m  1870  to  1218.85  in  1884.  Trespass  ezaminatioik 
amounted  to  64.00  in  1888.  A«1verti8lng  in  1896  amounted  to  142.60  and  supervisors  appraisals  to  •86.60^ 
which  is  deducted  to  make  the  balance. 

t  Advertising  and  appraisals  in  1897  amounted  to  9101.21  which  is  deducted  to  make  the  balance. 
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SUMMARY  OF  INVENTORY,  JUNE  80,  1897. 

CoUege  farm  and  park.  676  acres  @  $70 $47,320  00 

BoildiDgB — 

library  and  muaeum,  built  1881 $25,000  00 

College  hall                    •*     1856 20,000  00 

Waiiama  •*                      ••     1869 40.000  00 

Wellfl        "                      "     1877 25.000  00 

Abbot        "                      *•     1888,  add.  in  1896 15,000  00 

Chemical  laboratory,      *'     1871  south  end  added  '81.  18,000  00 

Machine  shops  and  foundry,  1885  south  end  added  *87,  12,800  00 

Veterinary  laboratory,  built  1885 5.400  00 

Horticultural    *•             **     1888 6,000  00 

Agricultural      "             *•     1889 8.000  00 

Botanical           •*             "     1892 10.000  00 

Armory                            *•     1^85 6,000  00 

Greenhouse  and  stable    '<     1878.  1879;  rebuUt  1892..  .  6.88155 

Greenhouse,experiment  **     1889 1,500  00 

Boiler  house  and  chimney    1898-4 5,000  00 

President's  and  two  frame  dwellings,  built  1874 15,000  00 

Four  brick  dwellings,  built  1857 12,500  00 

Station  apartment  dwellings,  built  1892 8,500  00 

Two  brick                      ••            *•      1879  and  1884 7,000  00 

Oneframe              dwelling       **      1885 4  000  00 

Howard  terrace           **              *•      1888 14,500  00 

Farmhouse                  **              *•      1869 8,500  00 

Herdsman's                  "              **      1867 400  00 

Ten  bams  at  professors' houses 2,600  00 

Horticultural  bam  and  shed,  built  1858,  1875,  1887...  1,500  00 

CatOe  bam  and  shed                  ••     1862 8.500  00 

Sheep    "                                     '•     1865 2,000  00 

Horse    "                                      "      1871 2,500  00 

Pig        **                                        *•      1871 2,000  Ou 

Com     *•                                      **      1878 500  00 

Grain*'                                       ••      1881 1,600  00 

Horsesheds                                  "      1894 850  00 

Tool  bam  buUt  1881 1,300  00 

Feed    **        "    1884 1,200  00 

Brick  work  shop,  built  1857 600  00 

Observatory            *•     1880 150  00 

Bath  house  and  fittings,  built  1889 600  00 

Ice  house.  1879 200  00 

Bee  houses,  1874,  $50.00;  1887,  $700.00 750  00 

Hospital,  1894 8,500  00 

Poultry  building,  1894 575  00 

Poultry  yards,  1895 250  00 

Storagebara,  1896 800  00 

aosets  in  Abbot,  Wells  and  WUliams  halls 3,000  00 

293,306  55 

Iron  bridge  over  Cedar  river,  built  1888 1,000  OO 

Water  works  and  steam  works — 

Artesian  well  and  connections,  sunk  in  1887, 348  ft.  deep  $1 ,000  00 

Fire  pump,  1888,  $670.00;  tank  pump,  1881,  $180.00 850  00 

700  feet  fire  hose,  2i  in.,  bought  1888-88 800  00 

Two  hose  carts  and  4  nozzles,  bought  1888-88 99  00 

2,878  ft.  wood  pipe,  6  in.,  laid  1888-87 776  00 

2,628**       »*        **     4**      '•     1888-87 640  00 

662     *•       **        **     8**      **     1883-87 115  00 

Water  tank  and  heater,  built  1888 518  00 

Thirteen  fire  hydrants  in  place,  built  1883-87 460  00 

Valves,  fittings  and  connections,  laid  1888-87 650  00 

5,408  00 

Carried  forward $847,084  55 
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Brought  forward $847,034  55 

Water  works  and  steam  works — Continued: 

Four  boilers,  4  ft.  X  13  ft,  built  1881 $844  00 

Two  boilers,  5  ft.  xl3ft.,  buUt  1887 1,080  00 

Twosmall  pumps.  1884-91 288  00 

Underground  steam  piping,  laid  1882 1,315  00 

Miscellaneous  tools  ana  stock 715  68 

One  water  purifier 352  00 

Water  meter 25  00 

Injector 22  00 

Main  steam  pipe,  1892 _..  155  00 

Safetjr  valve  on  water  main 10  00 

One  pile  hammer 10  00 

Six  service  boxes,  in  place  1893 8  10 

Six  lawn  hydrants,  in  place  1894 16  00 

Five-inch  exhaust  head 15  00 

4,855  73 

Farm  Departments- 
Cattle,  40  head $2,525  00 

Sheep,  95     **     856  50 

Horses,  7     •*     700  00 

Swine,  89     ••     325  00 

Class  room,  office  and  farm  house  equipped 2.691  91 

Tools,  implements,  scales,  windmills,  etc. 2,085  61 

Experiment  station 1,971  70 

Orowing  crops,  estimated 1,111  75 

Dairy  room 501  50 

12.718  97 

Horticultural  Department- 
Teams,  harness,  etc $382  25 

Heavy  tools 425  20 

Compost  and  manures 150  00 

Small  tools 70  20 

Students*  tools 299  20 

Office  and  other  rooms 128  75 

Classroom 952  50 

Greenhouse  plants 2,412  99 

Vegetable  garden 86  50 

Miscellaneous 96  10 

Experiment  station 1,052  25 

Greenhouse  tools 293  25 

6,344  19 

3f echanical  Department — 

Class  room  and  office  equipment $4,439  26 

Machine  shop 10,030  57 

Wood  shop 2.406  03 

Blacksmitn  shop  and  foundry 1,891  92 

18.767  78 

Chemical  Department- 
Furniture,  apparatus  and  chemicals $10,588  41 

Experiment  station 2,036  44 

12.574  85 

Physical  Department — 

Light : $2,057  05 

Electricity 3,267  15 

Sound 315  10 

Mechanics  and  fixtures 2,185  12 

Heat 452  25 

. 8,276  67 

Carried  forward $410,572  74 
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Brought  forward $410,572  74 

Botanical  Department — 

Herbarium |4,999  83 

Museum 900  75 

Office  and  class  apparatus 2,892  65 

Experiment  station 448  11 

9.241  33 

Mathematical  and  Engineering  Department- 
Surveying  instruments $2,000  94 

Telescope  and  accessories 840  25 

Furniture,  apparatus,  etc b86  87 

Photographic  material 52  85 

Office  furniture 289  07 

8,969  98 

Library,  exclusive  of  experiment  station  library — 

19,212  books  and  pamphlets $88,524  00 

250  Sunday  school  books 200  00 

Portraits  and  pictures 858  00 

Furniture 961  10 

Experiment  station  library 8,597  60 

44,185  70 

Veterinary  laboratory— Museum  furniture  and  apparatus $8,955  64 

Zoological  Department— Furniture  and  apparatus 2,046  00 

GenenJ  Museum— Collections  and  cases 17,150  50 

College  hall  furniture  and  English  department 958  04 

Drawing "^69  10 

Photographic  apparatus  and  material 266  00 

Public  parlor  furniture,  $191.86;  hospital  furniture,  $20.75 312  61 

Club  boarding  association,  15  shares  stock 800  00 

President's  office 684  95 

Secretary's  office 1,708  50 

Weather  service 1,987  60 

Armory,  furniture  and  equipment 724  30 

Abbot  hall— Furniture  and  fixtures 936  97 

State  Board  of  Agriculture  rooms 341  69 

Farmers' institute 264  15 

82,196  05 

$500,115  80 

United  States  property  held  in  trust — 

Two8-in.  rifled  guns  and  equipments $1,578  55 

150  Springfield  rifles,  complete 2.250  00 

150rlfle  equipments 899  00 

Reloading  tools,  chests,  tarpaulins,  etc 288  69 

$4,511  24 
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SUMMARY  OF  EXPERIMENT  STATION  INVENTORY. 

Lands  donated  to  the  Station— 

80  acres  at  Grayling,  fenced  and  improved  at  cost $1,850  00 

5  acres  at  South  Haven,  fenced  and  improved 1,000  00 

$3,850  00 

Buildings — 

Experiment  feed  bam $1,200  00 

Horticultural  laboratory,  experimental  rooms 1,200  00 

Veterinary  laboratory,  experimental  rooms 250  00 

Apiary 600  00 

Forcing  house 1,500  00 

Feedmill 100  00 

Sub  faculty  building 8,500  00 

Seed  room 980  00 

Poultry  house  and  yards 450  00 

Dairy  room  in  agricultural  laboratory 250  00 

Small  poultry  house  and  yards 250  00 

Storage  bam 800  00 

11,080  00 

Library  and  offices  of  director  and  secretary— 

1,701  books $8,597  60 

Furniture  and  mailing  list  in  type 457  00 

4,054  60 

Farm  Department — 

Office  and  seed  room $478  25 

Experimental  bam  and  piggery 90  60 

Tool  and  station  bam 258  90 

Poultry 823  60 

Dairyroom 81  50 

Growingcrops 110  00 

Stock 440  00 

Apiary 193  85 

1,971  70 

Horticultural  department — 

Office,  furniture,  implements,  etc $887  25 

One  team 215  00 

1,052  25 

Chemical  department — 

Platinum  ware $210  00 

Glassware 457  74 

Furniture  and  fixtures 149  50 

Miscellaneous 128  55 

Chemickls 42  80 

Instruments,  balances  and  weights 1,058  85 

2,086  44 

Botanical  department- 
Microscopes  and  accessories $806  00 

Furniture  and  sundry  apparatus 142  11 

448  11 

Veterinary  department — 

Instruments  and  sundry  apparatus 1,450  81 

Zoological  department — 

Microscopes,  cases,  etc 784  00 

$25,677  41 
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Tablk  No.  16— Income  of  the  State  Agricultural  College  from  all  outside  sources  from 
the  date  of  its  foundation  to  the  present  time. 


From  State  legislature. 

From  U.  S.  Congress. 

Year. 

For  current 
expeDses. 

For  special 
pnrpoees. 

Land  sales, 
salt  spring 
and  swamp 
land  grants 

Morrill  act 
of  186Jf,  in- 
terest from 
land  grant. 

Hatch  act 

of  1887, 

experiment 

staUon. 

Morrill  act 
of  1800,  sup- 
plementary 
endowment. 

Total. 

1865 

S56.820  00 

$66J«0  00 

1856 

............. 

1857 

140,000  00 

40,000  00 

1858.  

"* 

............ .. 

1850 

87,500  00 

87,500  00 

I860 

ISS:::: 

6,500  00 
10,000  CO 
9,(00  00 
9,000(0 

15.000  00 
16.000  00 
2i».Ono  00 
20,000  00 
20,000  00 

20,000  00 
18,250  00 
18,26)00 
21,796  00 
18,000  00 

7,688  00 
7,688  00 
6,160  00 
6,160  00 
4,97180 

4,97180 
7.219  00 
7,249  00 
8,385  00 
8,885  OJ 

168  26 
218  97 
407  80 
726  00 

],'56  61 

1,094  27 

7  608  88 

682  49 

17,560  00 

1,820  08 
4,186  72 

817  05 
10  18 

160  18 

144  58 
1,778  00 
979  06 
8S0  60 
718  88 

797  66 
46195 
858  46 
89195 
1,860  90 

187  50 

6,658  85- 

10,218  97 

1863 

9,4I>7  80 

1864 

9,726  00 

1865 

16,166  61 

1866 

16.094  27 

1867:.::: 

27,608  88 

1868 

"*f3b;6o6'6d" 

20.692  4» 

1809 

$58  96 

8.780  93 
8,785  84 
7,175  f5 
Il,f6l0« 
14,061  98 

14,446  14 

16,880  17 
15,17«  86 
)6  807(« 
16.978  2J 

17.887  24 
2(1,936  25 
22,507  45 

80.749  60 
27,900  72 

29.770  40 
80,46104 
t    U,6I187 
82,406  60 
81,322  60 

83,860  64 

84.750  5» 
84,948  12 
87  927  04 
44,627  26 

45.801  85 
44.087  2S 
43,779  54 

07,617  96 

1870 

24.040  95 

1871..  .. 

10,500  00 
8.00100 
15.6  2  00 
16,602  00 

7,755  50 
6,755  60 

80,686  80 
5,686  80 

16,068  82 

7,068  83 
48,720  60 

8,945  50 
23,7P8  00 
10,526  00 

86,108  00 
22,617  00 

•  44,040  00 
n752  50 

•  20,978  00 

•  27,172  00 
22.947  50 
22,947  50 
18.864  5) 
18,868  50 

X    19.000  00 
t    16.0110  00 
1    17,700  00 

86,671  5ft 

1872 

28,642  70 

1878 

48,467  19 

1874 

42,814  11 

1875 

29.964  17 

1876 

32.996  7(V 

1877  .... 

52,988  72 

1878::::: 

28,470  4» 

1879.  ... 

88,780  56 

1880  . 

80,674  91 

iSi::::: 

72,366  70 

1882 

89,060  41 

iSS::::: 

68,819  55 

1884 

48,080  62 

1886 

65.060  90 

1886 

............. 

H078  04 

1887 

t        198  80 

444  80 

10  50 

288  50 
87  88 

187  88 
10  50 

438  50 

10  60 

68.849  57 

1888  .... 

$15,000  00 
15,000  00 

15,000  00 
15,000  00 
15,000  00 
15.000  00 
15.000  OJ 

15,000  00 
15,000  00 
15,000  00 

78.603  80 

1889  ... 

67,306  19 

1890 

$15.000  00 
16,000  00 
17,000  00 
INOOOOO 
19,000  00 

20,000  00 
21,000  00 
22,000  00 

89,771  14 

1891 

^8,785  48 

1808 

90.063(0 

1808 

87,8i()  04 

1804 

95.828  85 

1805 

99  812  85 

1806 

96,087  26 

1897 

98,479  54 

Totals.. 

|862,C83  60 

1548,687  74 

$101,068  47 

$704.240  50 

$150,000  00 

$146,000  00 

$2,014,003  96 

*  Including  appropriations  for  weather  service. 

t  Oct.  1, 18bH,  to  June  80, 1887,  nine  months. 

t  locluding  $\000  for  Institutes  and  $1,000  for  weather  service. 

Y  Including  $5,500  for  institutes  and  $1,000  tor  weather  service. 
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A   SUMMARY  OF   THE   RESOURCES    OF   THE   STATE   AGRICULTURAL 

COLLEGE, 

Farm,  buildiiigs  and  equipments,  as  per  inventory  on  pp.  21-22 $500. 1 15  80 

Agricultural  College  trust  fund,  from  sale  of  lands  of  United  States  grant.     569.951  10* 
Balance  due  on  purchase  money    **      '*      **      **      '*        **           **        **  70,841  75 

98.116.45  acres  @  |5  per  acre  as  yet  unsold  *••**«        ««           "        **  490,582  25 

820  acres  @  |4  per  acre  yet  unsold  of  swamp  land  grant 1,600  00 

Total $1,682,590  90 


The  98,116.45  acres  yet  vacant  of  the  U.  S.  land  grant  are  given  in  detail 
as  located  in  the  different  connties  in  table  No.  11,  p.  16. 

The  320  acres  of  swamp  land  is  what  still  remains  unsold  of  a  grant 
from  the  State  to  the  college  of  swamp  lands  located  in  the  township  of 
Bath,  in  Clinton  county. 

The  present  amount  of  the  trust  fund  is  taken  from  the  last  line  of  the 
fifth  column  of  table  No.  12,  p.  17. 

The  balance  due  on  purchase  money  is  reported  by  the  Commissioner  of 
the  State  Land  Office,  and  consists  of  the  total  amount  for  which  the  Col- 
lege lands  have  been  sold  up  to  the  present  time,  t.  e.i 

The  total  of  the  fourth  column  from  the  right  in  table  No.  10,  p.  15 (693,930  90 

Lees  Uie  payments  made  on  these  sales,  constituting  the  trust  fund 569,951  10 


And  less  balances  unpaid  on  abandoned  descriptions  which  have  reverted 
forfeiti 


(128,979  82 


to  the  State  by  forfeiture  for  non-payment  of  interest,  as  shown  in  the 

third  column  from  the  right,  in  table  No.  10,  page  15 53,688  07 

(70,841  75 
4  ^"^^^"^^^"^^^^ 
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REPOET  OP  THE  PRESIDENT. 

To  the  Honorable  the  State  Board  of  Agriculture: 

I  herewith  tender  my  report,  as  President  of  the  College  under  your 
control,  for  the  year  ending  June  30,  1897. 

As  I  assumed  the  duties  of  my  present  position  in  March,  1896,  my 
report  for  last  year  was  necessarily  very  brief. 

Soon  after  taking  charge  of  the  College  three  very  important  and  some- 
what radical  changes  were  made  in  the  policy  of  the  institution,  namely: 
the  long  winter  vacation  was  changed  from  the  winter  to  the  summer 
months.  A  course  for  young  women  was  outlined  and  adopted  and  Abbot 
Hall  set  apart  for  their  exclusive  use;  it  was  decided  to  offer  four  special 
six-week  courses  during  the  winter.  These  changes  had  been  under  con- 
sideration for  several  years  and  seemed  to  meet  the  approval  of  the 
faculty,  as  well  as  many  influential  citizens  of  the  State. 

During  the  early  history  of  the  College  students  taught  school  during 
the  winter  vacation  and  thereby  earned  almost  enough  money  to  carry 
them  through  the  school  year.  It  was  believed  also  that  practical  agri- 
culture could  be  studied  to  better  advantage  during  the  summer  months 
than  during  the  winter.  This  plan  seems  to  have  l^en  well  suited  to  the 
conditions  prevailing  at  that  time,  but  at  the  present  time  very  few  schools 
have  short  winter  terms  and  in  recent  years  only  comparatively  few  of 
the  students  have  found  it  convenient  or  profitable  to  teach  during  the 
winter  vacation.  It  is  believed,  also,  that  students  returning  to  the  farm 
during  the  long  vacation  will  be  kept  in  closer  touch  with  agriculture 
and  will  be  more  likely  to  return  to  industrial  pursuits  after  graduating. 
The  experience  of  the  first  year  testifies  to  the  wisdom  of  this  change. 
It  has  not  resulted  in  students  dropping  out  to  teach  or  leaving  college  for 
the  lack  of  funds.  Only  one  student  during  the  last  year  got  leave  of  ab- 
sence to  teach  during  the  winter.  It  is  believed  that  this  change  will 
result  in  great  good  to  the  College. 

It  has  been  urged  for  a  number  of  years  that  the  College  should  offer 
to  young  women  the  same  advantages  that  it  has  offered  in  the  past  to 
young  men.  It  has  been  believed  by  many  that  what  science  has  done 
for  the  farm  and  shop  it  can  do  for  the  home.  With  this  in  mind,  a  course 
of  study  for  young  women,  covering  four  years  of  work,  has  been  outlined 
and  adopted.    It  affords  an  opportunity  to  acquire  a  thorough  knowledge 
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of  English,  mathematics,  history,  literature,  French,  German,  botany, 
chemistry,  entomology,  natural  philosophy;  but  the  distinguishing  feature 
of  the  course  is  the  emphasis  it  lays  on  home  making.  There  is  given, 
in  addition  to  other  studies,  in  the  freshman  year  a  very  full  course  in 
cooking.  The  object  of  this  instruction  is  to  familiarize  students  with  the 
most  healthful,  attractive,  and  at  the  same  time  economical  methods  of 
preparing  such  articles  of  food  as  are  found  on  a  well  appointed  table.  A 
course  of  lectures  in  Domestic  Science  is  given  during  the  sophomore  year. 
Students  during  this  year  also  spend  four  hours  per  week  in  the  sewing 
room.  A  thorough  course  is  given  in  plain  sewing,  cutting  and  fitting. 
Millinery  is  given  as  an  elective  during  the  junior  year.  W^ile  the  prac- 
tical work  has  been  emphasized,  it  has  not  been  the  intention  to  despise 
what  are  called  accomplishments.  A  thorough  course  in  drawing;  a 
course  of  lectures  in  the  graphic  arts;  a  course  of  lectures  in  the  history 
of  art  with  illustrations,  and  elective  work  in  painting,  are  given.  Two 
years  of  instruction  on  the  piano,  free  of  charge,  are  offered  to  young 
women  who  are  pursuing  the  regular  women's  course  and  not  deficient  in 
more  than  two  studies.  There  is  a  chorus  class  free  to  all  who  may  desire 
such  instruction.  This  meets  one  hour  each  week  for  practice.  In  addi- 
tion to  the  three  regular  studies  during  the  junior  and  senior  years,  young 
women  elect  work  in  one  of  the  following  courses:  Floriculture,  fruit 
culture,  kitchen  gardening,  millinery,  invalid  cooking,  dairying,  poultry 
raising.  This  course  is  put  on  precisely  the  same  footing  as  the  other 
course  and  the  graduate  is  given  the  degree  of  Bachelor  of  Science.  About 
forty-five  young  women  entered  upon  this  course  at  the  beginning  of  the 
year,  and  the  indications  are  that  it  will  become  very  popular  and 
attract  many  students. 

The  College,  in  its  endeavor  to  keep  in  close  touch  with  the  agricultural 
interests  of  the  State,  has  deemed  it  wise  to  offer  to  that  class  of  farmers, 
both  old  and  young,  who  cannot  avail  themselves  of  our  long  four  year 
course,  the  advantage  of  special  winter  courses.  Eighteen  took  the  special 
six  weeks  course  in  dairying,  fifteen  live  stock  husbandry,  ten  fruit  cult- 
ure and  two  fioriculture  and  one  vegetable  gardening.  They  entered  into 
the  work  with  enthusiasm  and  expressed  great  satisfaction  with  the 
results.  '  It  is  believed  that  these  special  courses  will  be  very  much  appre- 
ciated by  the  farmers  of  the  State.  All  these  changes  have  met  the  high- 
est expectations  of  those  who  are  responsible  for  the  progress  of  the 
College. 

The  attendance  during  the  year  was  fairly  good.  There  were  enrolled 
during  the  year  342  regular  students,  11  graduate  students,  and  45  in 
the  special  courses,  making  a  total  of  398.  There  was  graduated  in  the 
class  of  '97  the  following,  with  the  degree  of  Bachelor  of  Science:  Amos, 
Walter  G.;  Cartland,  Albert  T.;  Champion,  Sadie  D.;  Dibble,  Henry  A.; 
Eastman,  George  N.;  Elliott,  James  A.;  Fulton,  Sanford  H.;  Goodwin, 
William  R. ;  Green,  Edward  C. ;  Hart,  Herbert  W. ;  Herrman,  Charles  F. ; 
Howland,  William  S.;  Laitner,  Cass  B.;  McLouth,  J.  DeWitt;  Munson, 
Lewis  S.;  Parker,  George  A.;  Redfern,  Scott  J.;  Rigterink,  John  W.;  Rob- 
inson, Ernest  A.;  Sanderson,  E.  Bright;  Sedgwick,  Earl  H.;  Shaw, 
El  wood;  Simmons,  Irving  L.;  Sobennikoff,  Vadim;  VanNorman,  Herbert 
E.;  Vaughn,  Amy  B.;  Brown,  Albert  E.;  Lewis,  Fred  W. 

Master  of  Science,  Charles  P.  Close,  '95. 
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The  honorary  degree  of  Doctor  of  Science  was  conferred  upon  W.  W. 
Daniels,  '64,  Professor  of  Chemistry  in  the  University  of  Wisconsin. 

The  general  condition  of  the  College  is  good  and  the  future  prospects  of 
the  institution  are  bright.  The  best  of  feeling  has  prevailed  in  the  Fac- 
ulty, and  all  seem  determined  to  make  the  College  meet  the  highest 
t^xpectation  of  its  frienda. 

Very  respectfully, 

J.  L.  SNYDER. 

Agbicultubal  College,  Mich.,  ) 
June  30,  1897.  \ 


DEPARTMENT  OF  PRACTICAL  AGRICULTURE. 

REPOKT   FOR   THE   YEAR   ENDING    JUNE   30,    1897. 

To  the  President: 

Sir — I  have  the  honor  to  submit  herewith  the  annual  report  of  the 
Department  of  Practical  Agriculture,  for  the  year  ending  June  30,  1897. 

C.  D.  SMITH. 

CLASS  IN8TBUCTI0N. 

No  change  in  the  personnel  of  the  teaching  force  of  this  Department 
has  taken  place  within  the  year,  except  that  the  Board,  at  the  request 
of  the  head  of  the  Department,  promoted  Instructor  H.  W.  Mumford  to 
the  Assistant  Professorship.  The  division  of  work  has  been  so  made 
that  the  time  of  each  instructor  could  be  devoted  to  some  special  line,  as 
far  as  the  general  work  of  the  Department  would  permit.  The  instruction 
in  live  stock,  the  history  of  breeds,  principles  and  methods  of  breeding, 
stock  judging  and  general  management  of  the  flocks  and  herds,  has  been 
given  by  H.  W.  Mumford.  A.  A.  Crozier,  while  nominally  connected  alone 
with  the  Experiment  Station,  has  had  the  class  work  relating  to  field 
crops.  The  immediate  supervision  of  the  student  labor  and  the  laboratory 
work  with  soils  has  been  placed  in  the  hands  of  M.  W.  Fulton.  He  has 
also  devoted  a  large  part  of  his  time  to  the  study  of  fences,  farm  ma- 
chinery and  dynamometrical  tests.  G.  H.  True  has  given  the  instruction 
in  dairy  work  both  to  the  students  in  the  regular  course  and  to  the  special 
students  in  the  winter.  To  Clinton  D.  Smith  has  fallen  the  lectures,  and 
other  instruction  in  stock  feeding  to  the  regular  and  special  students, 
the  general  management  of  the  student  labor,  the  class-room  work  in 
soils  during  the  summer  term  of  1897,  the  lectures  in  senior  agriculture, 
the  lectures  and  recitations  in  farm  managements  and  accounts  and  the 
general  management  of  the  farm.  C.  8.  Brooks,  in  charge  of  the  poultry 
division  of  the  Experiment  Station,  taught  the  sophomores  and  freshmen 
the  principles  of  judging  and  managing  poultry. 
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For  the  first  time  the  long  vacation  has  been  moved  from  the  winter 
to  the  summer,  and  I  have  to  report  the  effect  of  the  change  on  the  work 
of  this  Department.  By  reason  of  this  change  this  report  will  cover  the 
work  of  four  terms,  namely,  the  closing  term  of  the  College  year  ending 
in  August,  1896,  as  well  as  the  three  terms  of  the  present  College  year. 

In  the  term  ending  in  August,  1896,  Mr.  Crozier  completed  the  lectures 
on  farm  crops  with  the  class  of  1897,  and  on  soils  to  the  same  class.  Lec- 
ture work  without  accompanying  laboratory  work  on  these  two  subjects 
is  not  satisfactory.  No  student  can  get  more  than  the  history  of  the 
crops  and  a  knowledge  of  the  underlying  principles  which  govern  their 
production  from  a  set  of  lectures.  The  matters  relating  to  tieir  cultiva- 
tion and  harvesting  must  be  taught  in  the  fields.  For  this  reason,  and 
because  a  study  of  the  mechanical  composition  and  properties  of  soil  re- 
quire no  previous  scientific  training,  the  freshman  class  took  up  the 
subject  in  the  laboratory  in  the  first  term  of  their  course.  The  students 
were  given  a  sample  of  soil,  of  which  they  made  a  mechanical  analysis 
according  to  the  methods  recommended  by  Prof.  Milton  Whitney,  of  the 
Department  of  Agriculture  at  Washington,  to  whom  this  Department 
is  indebted  for  many  valuable  suggestions  in  planning  this  phase  of  the 
wortv.  An  examination  of  a  variety  of  soils  followed  until  an  acquaint- 
ance was  made  with  the  physical  characteristics  of  our  most  common 
kinds.  This  in  turn  was  followed  by  a  study  of  the  adaptability  of  these 
diflferent  sorts  of  soils  to  the  crops  usually  grown  on  Michigan  farms 
and  the  methods  of  culture  that  should  be  recommended. 

The  interest  of  the  students  was  aroused  at  the  beginning  and  continued 
unabated  to  the  end  of  the  term.  The  importance  of  the  subject  was 
recognized,  and  the  practical  value  of  the  knowledge  gained  has  been 
apparent  in  the  later  field  work  of  th^  course. 

In  the  fall  of  1896  the  agricultural  students  in  the  class  of  1898  brought 
to  successful  conclusion  many  experiments  with  field  crops.  This  work 
was  in  addition  to  the  detailed  study  of  the  various  methods  of  planting, 
cultivating  and  harvesting  the  cereals  and  forage  crops  grown  on  the 
College  farm.  At  least  one  afternoon  of  each  week  was  spent  in  observing 
and  considering  the  noteworthy  events  that  had  transpired  within  the 
preceding  two  days.  Mimeograph  notes  were  furnished,  directing  atten- 
tion in  a  general  way  to  the  localities  to  be  visited,  and  awakening  inter- 
est, but  leaving  to  the  powers  of  observation  of  the  student  the  detection 
of  the  specific  points  to  be  noted.  A  simple  performance  of  the  work 
connected  with  growing  a  crop,  without  a  frequent  intelligent  survey  of 
the  relation  of  that  work  to  the  success  of  the  crop  as  a  whole  on  the  one 
side,  and  to  the  general  farm  work  on  the  other,  is  but  empiricism.  To 
farther  cultivate  the  executive  ability  and  to  give  a  clear  insight  into  the 
management  of  the  farm  as  a  commercial  venture,  as  well  as  to  give 
experience  in  the  thoughtful  consideration  of  passing  events  and  planning 
for  future  work,  each  student  was  sent  out  alone  over  the  farm  and  re- 
quired to  name  in  order  the  work  he  would  have  performed  were  he  in 
charge.  On  his  return  his  report  was  read  and  criticised  by  the  instructor 
and  class. 

I  am  glad  to  report  that  the  work  in  live  stock  is  increasing  in  efficiency. 
The  subject  never  fails  to  be  interesting  to  the  student,  and  the  growth 
in  power  of  observation  and  in  maturity  of  judgment  is  so  rapid  that 
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the  hours  spent  in  this  study  are  a  pleasure  as  well  as  a  matter  of  great 
value.  The  change  in  the  schedule  whereby  the  freshman  class  could  be 
divided  into  two  sections,  each  taking  this  live  stock  work  for  two  hours 
in  the  forenoon  for  the  first  ten  weeks  of  the  term,  made  it  possible  for 
the  teacher  to  meet  a  smaller  number  of  students  at  one  time  than  here- 
tofore and  to  carry  on  the  work  more  satisfactorily  for  that  reason.  Ex- 
cellent as  is  the  equipment  of  the  College  in  this  direction,  the  need  is 
felt  of  representative  specimens  of  still  other  breeds  of  both  sheep  and 
cattle, 

INSTITUTE    WOBK. 

The  change  of  the  long  vacation  from  winter  to  summer  renders  it 
^  difficult  for  members  of  the  Faculty  to  attend  the  Institutes  without  neg- 
'  lecting  the  class  work.  On  the  other  hand,  to  keep  in  touch  with  the 
lives  and  experiences  of  practical  farmers  it  is  absolutely  necessary  that 
those  teachers  that  have  to  do  with  the  instruction  in  practical  farm 
work  should  attend  these  meetings  and  become  acquainted  with  the 
thought  of  the  people.  By  so  planning  affairs  that  but  two  instructors 
were  gone  at  a  time  from  the  Department,  attendance  at  Institutes  was 
made  possible  as  follows: 

0.  D.  Smith  at  Hastings,  Niles,  St.  Louis,  Brooklyn,  Grand  Rapids  and 
Flushing. 

H.  W.  Mumford  at  Midland,  Roscommon,  Grayling,  Mio  and  St.  Louis. 

A.  A.  Crozier  at  Harrisville,  Allegan,  Alpena,  Coldwater,  Albion,  St. 
Louis,  Tawas  City,  Muskegon,  Fremont,  Holland  and  Morley. 

G.  H.  True  at  Hastings,  Benzonia,  St.  Louis,  Copemish,  Midland,  Lake 
City,  Rose  City  and  Sherman. 

M.  W.  Fulton  at  Allegan,  Holland,  Fremont,  Muskegon,  St.  John,  Car- 
son City,  Mt,  Pleasant,  St.  Louis,  Morley,  Adrian  and  Hillsdale. 


THE  SPEOIAL  GOUBSES. 

As  announced  in  the  catalogue  the  special  courses  began  on  the  4th  of 
January,  1897,  and  continued  six  weeks.  Seventeen  students  attended 
the  course  in  dairy  husbandry  and  fourteen  that  of  live  stock.  For  the 
former  course  equipment  was  provided  for  instruction  along  the  line  of 
home  dairy  work  only  and  no  attempt  was  made,  therefore,  to  train  the 
men  either  in  cheese  making  or  factory  work  of  any  kind.  The  milk  of  the 
College  herd  was  supplemented  by  purchase  in  amounts  varying  ,from 
eight  to  nine  hundred  pounds  daily.  The  De  Laval,  United  States,  Sharp- 
less  and  Mikado  hand  separators  were  in  daily  use.  Part  of  the  milk 
was  set  in  either  the  Crystal  creamery,  made  at  Lansing,  the  Wilson 
creamery,  made  at  Flint,  Mich.,  or  plain  shot  gun  cans  in  a  tank  of  ice 
water,  in  order  that  the  students  might  become  thoroughly  familiar  with 
all  the  details  of  cold  deep  setting,  as  well  as  the  management  of  the 
separator.  In  the  cream  ripening  and  for  churning  and  handling  the 
butter,  utensils  were  used  similar  to  those  which  the  dairyman,  with  a 
small  herd  of,  cows,  would  use  on  his  farm.  Very  satisfactory  progress 
was  made  in  this  phase  of  the  work  and  the  young  men  in  attendance 
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left  the  college  fully  competent  to  make  butter  under  conditions  obtaining 
in  the  home  dairy.  After  the  close  of  the  course,  many  applications  for 
men  to  manage  creameries  and  cheese  factories  were  received.  These 
places  we  could  not  of  course  fill,  because  the  students  had  not  been 
accustomed  to  steam  machinery. 

I  very  strongly  recogimend,  therefore,  that  in  the  special  course  in  dairy 
husbandry  next  season,  provision  be  made  for  instruction  in  factory  work, 
both  in  cheese  and  butter  making.  Notwithstanding  the  unfortunate 
experience  of  many  Michigan  communities  with  butter  and  cheese  facto- 
ries, it  is  evident  from  the  history  of  other  states,  as  well  as  of  certain  parts 
of  Michigan,  that  progress  in  the  dairy  is  the  accompaniment  of  the 
establishment  of  butter  and  cheese  factories.  As  long  as  the  butter  is 
largely  made  in  private  families,  just  so  long  will  the  State  not  be  a 
leader  in  dairy  matters.  A  uniform  product  can  not  be  expected  from 
such  a  system  of  manufacture.  It  seems  the  plain  duty  of  the  College 
to  aid  in  the  change  of  method  of  manufacture  by  educating  men  com- 
petent to  manage  factories  successfully.  A  separate  building  suitable  to 
this  special  purpose  is  urgently  needed,  but  in  its  default  the  present 
rooms  might  be  enlarged  and  used  until  a  better  equipment  is  forth- 
coming. 

The  instruction  given  the  special  students  in  both  the  dairy  and  live 
stock  courses,  in  the  chemistry,  botany  and  veterinary  departments,  was 
most  eminently  satisfactory,  and  contributed  very  largely  to  the  value 
of  the  courses  to  the  young  men  attending. 

In  the  special  course  in  live  stock  husbandry  the  emphasis  was  laid 
on  stock  judging  and  the  management  of  flocks  and  herds.  By  lectures, 
and  work  in  the  barn,  the  students  were  made  familiar  with  many  of 
the  details  of  the  successful  breeding,  feeding  and  management  of  cattle, 
sheep  and  swine. 

COLLEGE    HERD. 

The  tuberculin  test  was  first  applied  to  the  animals  of  the  herd  in 
March,  1896,  and  again  in  August  of  the  same  year.  All  animals  reacting 
were  at' once  removed  from  the  bams  and  kept  entirely  isolated  from  the 
cattle  bams  and  their  occupants.  The  bams  were  then  thoroughly  dis- 
infected, under  the  supervision  of  the  veterinary  department.  .  Notwith- 
standing these  precautions,  however,  the  application  of  the  test  in  April, 
1897,  revealed  the  presence  of  tuberculosis  in  several  of  the  best  animals 
in  the  herd,  including  the  famous  cows  Belle  Sarcastic  and  College  Pogis. 

Excluding  the  tuberculous  animals,  now  kept  isolated  for  experimental 
purposes,  there  is  upon  the  farm  at  the  date  of  this  report  40  head  of 
thoroughbred  animals,  distributed  among  the  different  breeds  as  fol- 
lows: Shorthoms,  8;  Galloway,  1;  Red  Polled,  2;  Holsteins,  14;  Jerseys, 
8;  Brown  Swiss,  4;  Grades,  3. 

The  herd  of  swine  includes  13  Duroc  Jerseys,  17  Poland  Chinas  and 
9  Chester  Whites. 

The  flock  of  sheep  is  composed  of  57  Shropshires,  10  Hampshires,  6 
Oxfordshires,  7  Horned  Dorsets,  3  Cotswolds,  1  Leicester,  4  American 
Merinos,  2  National  Merinos,  1  Dickinson  Merino,  1  Southdown  and  3 
cross-bred  lambs. 
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The  distribution  of  crops  for  the  season  of  1897  is  shown  below: 


Field. 

Area 
aore& 

Crop. 

8 

Experimental  plots. 

4 

Small  pasture 'lots.                                                      * 

5 

5  acres  Golden  Dent  com  and  1  acre  beans. 

6 

7 
8 
9 
10 
11 
12 
IS 
14 
15 
16 
17 

27.64 

17.07 
28.66 
2a  78 
28.&5 
2a  96 
84.5 
80. 
20.9 

iai5 

44.19 

8  acres  oats,  2  acres  barley,  5  acres  roots,  2  acres  wheat,  1  acre  flax.  9  acres 

forage  crops. 
Meadow. 

Hathaway  Yellow  Dent  com. 
Meadow. 

Varieties  of  wheat. 
Meadow. 

Pasture  and  hay,  yield  of  latter  86  tons  in  bam,  June  30,  1897. 
3  acres  potatoes,  27  acres  meadow. 

6  acres  experimental  plots,  3  acres  orchard  grass,  3  acres  miUet,  a9  acres  com. 
Meadow. 
Data 
Woods. 

18 

Rough  pasture. 

19,  20,  21 

Woods. 

The  report  of  the  yields  of  these  crops  and  the  experiments  connected 
with  them  will  be  made  in  connection  with  the  report  of  the  farm  depart- 
ment of  the  Experiment  Station  in  November  next. 


IMPROVEMENTS. 


Drains  have  been  extended  in  No.  16  to  the  wet  places  not  reached  by 
the  drains  laid  in  former  years.  New  fences  have  been  erected  by  stu- 
dents around  field  15,  the  lane  has  been  graveled  farther  south  and  the 
woodlots  have  been  cared  for  according  to  the  plans  worked  out  and 
reported  last  year. 


REPORT  OF  THE  DEPARTMENT  OF  HORTICULTURE  AND  LAND- 
SCAPE GARDENING. 

To  the  President: 

Sir — I  submit  herewith  a  report  of  the  work  of  this  department  for  the 
past  year. 

The  instruction  in  horticulture  has  been  along  the  same  lines  as  in 
previous  years,  except  that  the  time  allowed  for  it  has  been  increased  one- 
half  term,  and  the  arrangement  of  the  course  has  been  slightly  changed, 
The  lectures  to  the  juniors  during  the  winter  term  cover  the  subject  of 
plant  propagating,  floriculture,  and  vegetable  gardening.  The  growing 
of  the  plants  from  seeds  and  cuttings,  and  by  means  of  layering,  grafting, 
and  budding,  was  carefully  treated,  and  the  subject  thoroughly  illus- 
trated. In  the  afternoon  the  students  were  given  practice  work  in  these 
same  operations,  either  in  the  grafting-room  or  green-house.  In  flori- 
culture the  methods  of  progagating  and  handling  various  house  plants, 
as  well  as  the  more  common  crops  of  commercial  florists,  were  treated; 
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also  considemble  attention  was  given  to  tlie  construction  of  glass  struct- 
ures of  various  kinds,  including  hot-beds,  cold-frames,  and  small  con- 
servatories, as  well  as  of  the  larger  forcing-houses..  The  college  green- 
houses serve  to  illustrate  this  subject,  and  each  member  of  the  class  was 
expected  to  prepare  plans  showing  the  arrangement  of  the  house,  as  well 
as  the  details  of  construction.  They  were  also  required  to  make  an  esti- 
mate of  the  material  r^uired  in  the  construction  of  the  house,  and  the 
cost,  and  also  to  arrange  a  system  of  steam  or  hot  water  piping,  for  the 
heating  of  the  house. 

During  the  last  half  of  the  term  the  subject  of  vegetable  gardening  was 
taken  up,  and  the  matter  of  growing  vegetables,  both  for  the  kitchen  gar- 
den and  for  market  gardening,  was  considered.  Among  the  topics  treated 
were  those  of  the  soil  and  location  for  gardens,  manures  and  fertilizers, 
the  draining  and  preparation  of  the  soil,  and  the  planting  and  the  care 
of  the  leading  crops  of  the  garden.  Some  attention  was  also  given  to 
some  of  the  more  common  insects  of  the  garden,  and  the  methods  of  treat- 
ing them.  In  the  spring  term,  the  first  six  weeks  were  devoted  to  the 
subject  of  pomology  or  fruit  culture.  In  this  the  treatment  was  much 
the  same  as  for  vegetables,  and  an  attempt  was  made  to  place  before  the 
students  the  methods  used  by  our  best  fruit  growers  in  planting  and  car- 
ing for  their  orchards.  At  the  same  time  the  matter  of  growing  fruits 
for  home  use  was  considered. 

The  remainder  of  the  term  was  occupied  with  lectures  relating  to 
landscape  gardening.  The  instruction  was  such  as  would  enable  one 
to  lay  out  the  grounds  about  a  small  home,  or  the  farm  house,  and  to 
plant  them  with  the  ordinary  ornamental  trees  and  shrubs.  Considerable 
attention  was  given  to  the  study  of  trees  and  shrubs  best  adapted  to  our 
climate.  The  members  of  the  class  were  required  to  draw  plans  for  the 
laying  out  and  planting  of  the  grounds  of  various  sizes,  as  well  as  to  pre- 
pare plans  for  a  cemetery,  school  house  and  a  small  park. 

Although  it  had  not  been  placed  in  the  course  for  the  year,  several  of 
the  seniors  wished  to  give  additional  attention  to  the  subject  of  horti- 
culture, and  to  accommodate  them  a  special  class  was  arranged.  The 
topics  considered  related  for  the  most  part  to  the  matter  of  improvement 
of  the  varieties,  and  to  the  changes  that  take  place  in  plants  under  vari- 
ous natural  and  artificial  conditions.  The  juniors  are  also  required  to 
write  an  essay  upon  some  subject  relating  to  horticulture,  which  is  also 
utilized  as  one  of  the  essays  required  by  the  English  department. 


STUDBNT     LABOB. 

Owing  to  the  change  in  the  course,  the  students  now  spend  the  first 
two  years  upon  the  farm,  and  for  that  reason  the  number  assigned  to  this 
department  has  been  comparatively  small.  Heretofore  nearly  all  the 
labor  upon  the  grounds,  gardens,  orchards -and  in  the  green-houses  has 
been  performed  by  the  students;  but  as  only  one  class  is  now  thus  as- 
signed and  all  of  its  members  are  occupied  for  a  greater  portion  of  the 
year  in  educational  labor,  it  has  been  necessary  to  make  considerable 
change  in  the  handling  of  student  labor,  and  to  rely  largely  ui>on  regular 
hired  men  for  the  purpose  of  keeping  up  the  work  of  this  departmentJp 
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During  the  year  that  the  students  work  upon  this  department,  an  en- 
deavor is  made  to  make  them  as  familiar  as  possible  with  the  performance 
of  the  different  operations  of  horticulture,  and,  beginning  with  the  open- 
ing of  the  spring  term,  they  are  aasigned  to  such  work  as  is  required 
by  the  various  crops.  The  large  number  of  trees  in  the  orchards,  and  the 
shrubbery  upon  the  grounds,  afford  abundant  opportunity  for  thorough, 
practical  instruction  in  the  methods  of  pruning  the  different  varieties,  and 
the  planting  of  trees,  and  the  sowing  of  the  various  garden  crops  which 
follows,  occupies  the  time  for  several  weeks.  Just  before  the  close  of 
the  summer  term,  the  flower  beds  are  prepared  and  planted,  and  in  the 
autunm  the  same  beds  are  cleared  and  used  for  the  planting  of  the  spring 
flowering  bulbs. 

In  the  past  the  students  have  been  here  for  most  of  the  summer,  and 
it  has  been  possible  to  give  them  practice  work  in  nearly  all  of  the  opera- 
tions in  horticulture;  but  in  the  future,  owing  to  the  summer  vacation 
being  lengthened,  there  will  be  something  over  three  months  during  which 
the  students  will  not  be  here,  and  it  will  be  impossible  to  make  the 
instruction  as  complete  as  heretofore.  Owing  to  the  fact  that  consider- 
able help  will  be  required  at  that  time,  there  will  be  an  opportunity  for 
such  of  the  students  as  wish  to  make  themselves  proficient  in  horti- 
cultural work,  to  remain  and  not  only  secure  the  knowledge,  but  obtain 
money  that  will  aid  in  paying  their  expenses  during  the  balance  of  the 
year.  Aside  from  the  practical  work  in  horticulture,  considerable  time 
is  given  to  the  study  of  the  various  species  of  the  plants  grown  in  the 
gardens  and  orchards  and  upon  the  lawn,  and  in  the  examination  of  the 
different  varieties  of  fruits  and  vegetables  that  are  best  adapted  to  our 
climate.  Attention  is  also  given  to  the  judging  of  fruit  and  to  the 
preparation  and  arrangement  of  fruit  for  exhibition. 


THE  SHOBT    COURSES. 

During  the  winter  two  short  courses  in  horticulture  were  arranged. 
One  relating  to  fruit  culture  and  the  other  to  winter  vegetable  garden- 
ing and  floriculture.  The  number  of  students  in  fruit  culture  was  sixteen^ 
which  was  fully  as  many  as  were  expected.  The  subject  was  treated 
largely  by  lectures,  and  embraced  even  more  thoroughly  than  in  the  reg- 
ular course,  the  matter  of  planting  and  caring  for  orchards  and  small 
fruit  plantations.  Particular  attention  was  given  to  the  cultivation  and 
care  of  orchards;  to  the  spraying  and  the  gathering  and  marketing  of  the 
fruits.  In  addition  to  the  hour  spent  each  day  in  the  class-room,  the 
students  were  required  to  devote  at  least  one  hour  per  day  to  reading 
along  the  lines  treated  in  the  lectures,  and  considerable  time  was  also 
given  to  the  discussion  of  the  various  matters  relating  to  fruit  culture. 
Practical  work  was  also  given  in  grafting,  budding  and  the  other  methods 
of  propagating  plants,  as  well  as  to  the  pruning  of  the  various  orchard 
trees. 

The  number  of  students  reporting  for  the  course  of  floriculture  was  so 
small  that  no  special  class  was  arranged  for  them,  especially  as  they 
wished  to  take  the  lectures  in  the  course  on  fruit  culture  also.    Arrange- 
ments were  made  by  which  they  were  able  to  attend  the  lectures  given  tt^ 
+he  regular  students  in  floriculture,  and  they  were  also  given  practical 
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instruction  in  the  various  operations  of  the  green-house.  We  were  fortu- 
nate during  the  continuance  of  the  short  course,  to  secure  the  assistance 
of  a  number  of  the  leading  fruit  growers  of  the  State,  who  spent  each 
one  day  at  the  College,  and  delivered  two  lectures  upon  subjects  relating 
to  fruit  culture.  These  were  largely  attended,  not  only  by  the  special 
students  in  horticulture,  but  by  the  special  students  in  stock  and  dairy 
husbandry  as  well  as  the  regular  students.  The  lectures  of  Roland  Mor- 
rill, of  Benton  Harbor,  upon  "Commercial  Peach  Growing,"  and  R.  M. 
Kellogg,  of  Three  Rivers,  upon  "Small  Fruit  Culture,''  were  particularly 
valuable. 

OBOHABDS    AND    GABDENS. 

During  the  year  1896  the  conditions  were  quite  favorable  for  the  pro- 
duction of  fruit.  The  old  apple  orchard  gave  an  extremely  large  crop, 
but  the  fruit  was  only  of  medium  quality,  owing  largely  to  the  fact  that 
the  trees  were  over-laden.  About  fifteen  hundred  bushels  of  the  cider 
apples  were  sold,  besides  five  hundred  barrels  of  first  quality  apples,  but 
owing  to  the  large  crop  and  small  demand  the  price  was  quite  low.  They 
were  readily  sold  during  the  winter  and  spring  either  at  the  College  or 
in  Lansing.  The  pear  crop  also  was  a  good  one,  as  was  the  cherry  and 
grape  crop.    The  small  fruits  were  badly  injured  by  the  winter,  and  only 

•  a  small  crop  was  secured,  while  most  of  the  European  plums  failed  to  set 
a  crop.  A  large  number  of  the  American  varieties  gave  large  yields.  In 
the  spring  of  1897  the  prospects  were  excellent  for  crops  of  all  kinds, 
except  peaches,  which  were  injured  by  the  winter,  although  it  was  not 
expected  owing  to  the  large  crop  in  1896.  The  old  apple  orchard,  in 
which  nearly  all  of  the  trees  are  Northern  Spy,  blossomed  profusely  and 
set  a  fair  crop  of  fruit.  Good  results  were  also  obtained  from  the  pears 
and  plums,  but  the  cherries  did  not  give  more  than  half  a  crop.  The 
small  fruits  came  through  the  winter  in  good  condition,  and  the  season 
was  quite  favorable  for  their  growth,  but  at  the  time  the  fruit  was 
ripening  the  weather  was  so  hot  that  many  of  the  berries  dried  upon 
the  vines,  although  the  ground  was  full  of  moisture. 

The  weather  of  the  early  spring  was  quite  favorable  for  the  growth  of 
vegetables  and  good  results  were  obtained  with  nearly  all  of  them.  Al- 
though the  season  was  quite  moist,  we  found  the  irrigating  plant  of  con- 
siderable value  in  watering  plants  at  time  of  transplanting  and  for  fur- 
nishing water  for  the  preparation  of  insecticides  and  fungicides.  The 
aphides  were  quite  troublesome  during  the  spring,  particularly  upon  the 

*  plum  trees,  and  the  warm,  moist  weather  was  very  favorable  for  the 
growth  of  the  fungi  upon  the  fruits,  but  all  yielded  to  the  usual  prepara- 
tions. 

THE  GROUNDS. 

The  past  season  having  been  unusually  favorable  for  the  growth  of 
lawn  grass,  the  results  have  been  unusually  good,  and  throughout  the  sum- 
mer of  1896  and  the  spring  of  1897  they  have,  with  few  exceptions,  been 
uninjured  by  the  dry  weather.  It  will,  however,  be  advisable  to  insure 
against  the  effects  of  drought  by  providing  an  additional  water  supply^ 
sufficient  to  furnish  water  for  the  grounds  about  the  dormitories,  labora- 
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tories,  and  residences.  The  artesian  well  from  which  our  present  supply 
comes  is  now  taxed  to  its  utmost  in  warm  weather,  even  though  little 
watering  of  the  lawns  is  done;  but  by  providing  another  well  the  supply 
would  be  increased  sufficiently  to  furnish  all  that  would  be  required. 

During  the  year  few  changes  have  been  made  upon  the  grounds,  except 
that  a  number  of  flower  beds  have  been  laid  out  and  a  considerable 
amount  of  shrubbery  planted.  Last  fall  the  side  drive  leading  from  the 
Station  Terrace  to  Howard  Terrace-  was  discontinued  and  private  drives 
to  the  residences  provided.  During  the  spring  the  drive  in  front  of  Abbot 
Hall  was  also  closed,  and  a  considerable  amount  of  planting  was  done 
about  that  building.  In  the  winter  we  used  the  teams  for  hauling  gravel 
with  which  to  cover  the  drives,  and  they  were  thus  greatly  improved. 
In  the  past  year  a  large  amount  of  work  has  been  done  upon  the  public 
drive  along  the  north  side  of  the  College  premises,  and  the  improvement 
has  not  only  been  of  value  to  the  public  who  use  this  highway,  but  also 
prevents  a  large  amount  of  wear  to  the  College  drives,  from  heavy  teams 
passing  through,  as  they  have  kept  outside  of  the  grounds  since  the  high- 
way was  improved. 

THE     GBEENHOUSES. 

During  the  year  the  green-houses  have  been  in  charge  of  the  florist,  Mr. 
Thomas  Gunson,  who  has  occupied  the  same  position  for  several  years. 
Many  of  the  palms  and  stove-plants  purchased  four  or  five  years  ago 
have  made  an  excellent  growth,  and  have  become  very  fine  specimens. 
During  the  winter  a  large  number  of  bulbs  were  forced  for  winter  flower- 
ing; and  the  number  of  roses,  carnations  and  violets  grown  in  the  house 
was  somewhat  larger  than  in  previous  years.  At  least  twice  each 
week  during  the  session  of  the  Legislature,  bouquets  of  flowers  were  pro- 
vided for  the  desks  of  the  President  of  the  Senate  and  the  Speaker  of  the 
House,  as  well  as  for  a  number  of  public  functions  at  the  Capitol.  The 
grapery  gave  a  large  crop  of  fruit  in  1896,  and  the  crop  now  upon  the  vines 
is  large  and  promising.  This  house,  built  from  the  better  portions  of  the 
house  torn  down  in  1892,  has  been  very  useful  to  the  department  in  a  num- 
ber of  ways. 

INSTITUTES    AND    FAIBS. 

I  attended  the  long  fruit  Institute  at  Shelby,  and  on  each  day  gave  a 
talk  upon  subjects  relating  to  fruit  culture.  The  remainder  of  my  Insti- 
tute work  was  done  during  the  summer,  in  attending  short  Institutes,  at  ' 
which  I  was  the  only  one  in  attendance  from  the  College.  The  first  was 
held  at  Hudson  and  lasted  one  day,  and  brought  out  a  large  attendance.  , 
It  was  held  in  connection  with  a  meeting  of  the  Lenawee  and  Hillsdale 
Horticultural  Society.  The  following  day  an  Institute  was  held  at  Adrian 
in  the  same  county,  under  the  joint  auspices  of  the  Farmers'  Institute 
and  the  Horticultural  Society.  Later  on  similar  meetings  were  held  at 
Traverse  City,  Chief  and  Frankfort,  and  at  RoUin,  Adrian  and  Pfters- 
burgh,  in  connection  with  the  Farmers'  Institute  Society  of  the  respective 
counties.  Although  the  meetings  were  held  at  a  busy  time  for  the 
farmers,  the  attendance  in  most  cases  was  good  and  much  interest  was 
manifested  in  the  meetings.    Considering  the  small  ^xp^^Hgl^jg^viy^iy^fefg 
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the  meetings,  the  results  have  been  quite  satisfactwy,  and  whenever  it 
will  be  possible  to  hold  meetings  of  this  kind  in  connection  with  the 
regular  meetings  of  some  organized  society,  the  plan  can  undoubtedly 
bo  continued  with  success.  Messrs.  Gladden,  Dean  and  Gunscu,  of  this 
department,  spent  from  three  to  four  weeks  each  in  Institute  work.  Mr. 
Gunson  and  myself  attended  the  Round-up  at  St.  Louis,  and  took  part  in 
the  meeting. 

This  department  made  an  exhibit  of  fruits  and  vegetables  at  the  State 
Fair  at  Grand  Rapids,  and  included  in  the  exhibit  a  fine  display  of  fruit 
from  the  Station  at  South  Haven.  The  exhibit  was  in  charge  of  Mr.  Dean, 
who  with  myself  aided  in  awarding  the  prizes  for  the  fruit  department  of 
the  fair. 

HOBTICULTUBAL  MEBTING8. 

In  December  of  last  year  I  attended  the  annual  meeting  of  the  State 
Horticultural  Society  at  Grand  Rapids.  The  meeting  brought  out  a  large 
attendance  and  was  particularly  favored  by  the  presence  of  a  number  of 
well  known  horticulturists  from  a  distance,  among  them  being  J.  H.  Hale, 
of  Connecticut,  M.  A.  Thayer  of  Wisconsin,  Professor  Slingerland  of  Cor- 
nell University  and  Prof.  John  Craig  of  Ottawa,  Canada. 

In  June  I  attended  the  summer  meeting  of  the  same  society  at  Grand 
Haven  and  of  the  West  Michigan  Fruit  Growers  at  Holland. 


DISTBIBUTION  OP  FLOWEB  SEEDS  TO  THE  PUBLIC  80H00L8. 

With  the  hope  of  exciting  an  interest  in  the  decoration  of  school 
grounds  in  rural  districts,  on  the  part  of  patrons,  as  well  as  teachers  and 
pupils,  arrangements  were  made  in  the  spring  of  1896  to  distribute  col- 
lections of  flower  seeds  to  such  districts  as  asked  for  them,  and  agreed 
to  report  results  as  well  as  to  give  them  good  care.  The  number  of 
applicants  numbered  more  than  five  hundred,  and  to  each  of  the  parties 
who  applied  within  the  time  limit  set,  a  collection  of  twenty-five  varietieB 
was  mailed,  with  a  circular  giving  directions  for  preparing  the  ground, 
and  planting  and  caring  for  the  seeds.  Although  each  of  the  five  hundred 
and  twenty-five  teachers,  and  a  similar  number  of  directors,  signed  a  paper 
agreeing  to  have  a  report  made  at  the  close  of  the  season,  less  than  thirty 
reports  were  received,  and  few  of  them  came  until  after  November  first, 
the  date  at  which  they  were  promised. 

Of  the  reports  submitted  several  spoke  of  partial  or  entire  failures,  due 
to  causes  beyond  the  control  of  the  teacher  or  pupils,  but  most  of  them 
gave  fairly  favorable  reports. 

When  the  seeds  were  sent  out,  in  order  to  increase  the  interest,  five 
collections  of  hardy  shrubs  and  evergreens  were  offered  to  the  schools 
making  the  best  reports.  These  were  awarded  as  follows:  District  No. 
8,  Redford,  Geo.  Zeigler  and  Celia  Rood,  teachers;  District  No.  2,  South 
Arm,  C.  H.  Dewey,  teacher;  District  No.  2,  Sparta,  Mrs.  N.  L.  Vanzant, 
teacher;  District  No.  2,  Boyne  Valley,  A.  E.  Farmer,  teacher;  District  No. 
3,  Springport,  John  McClelland,  teacher. 

We  append  four  of  the  reports,  and  would  gladly  print  others  did  space 
permit.    In  District  No.  2,  Sparta,  some  half  dozen  reports  were  received 
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from  the  pupils  and  we  give  in  full  one  of  the  letters  fecknowledging  re- 
ceipt of  the  shrubbery. 


FLOWER-SEED   REPORT    OF    DISTRICT    NO.    8,    REDFORD,    WAYNE    COUNTY,    MICH. 
[Preliminary  Report  by  George  Zlegler,  Teacher  In  the  Spring  Term.] 

We  received  our  seeds  about  May  1st,  and  after  studying  the  advice 
given  as  to  methods  of,  and  time  for  planting,  we  decided  on  May  16  as 
being  most  seasonable  for  all  the  seeds. 

Owing  to  some  miscalculation  in  regard  to  program,  etc.,  we  were  una- 
ble to  fulfill  our  intentions  until  the  23d  of  May.  On  that  day  the  pupils, 
together  with  such  of  the  parents  and  friends  as  cared  to  attend,  were 
invited  to  participate  in  the  exercises. 

The  children  met  at  the  school  at  the  regular  morning  hour,  for  re- 
hearsing pieces  and  for  decorating  the  school-room. 

This  occupied  most  of  the  forenoon  session,  the  spare  time  being  spent 
in  digging  the  flower-beds. 

After  dinner  the  children  and  friends  met  at  the  school  at  2  o'clock. 

The  program  was  devoted  to  plants  and  flowers  and  was  well  rendered, 
both  in  music  and  declamation. 

After  the  completion  of  the  exercises,  we  repaired  to  the  flower-beds, 
which  had  been  fertilized  by  rich,  black,  loamy  ground  taken  from  a  gully 
bottom  near  by,  and  proceeded  to  plant  the  seeds. 

The  following  will  show  the  arrangement  of  the  beds: 

At  the  left  hand  side  of  the  walk  was  a  star,  the  five  corners  of  which 
were  planted  with  wild  violets,  the  center  with  amaranthus,  a  circle  of 
candytuft  and  a  second  circle  of  zinnias. 

To  the  right  hand  side  was  a  crescent-shaped  bed  planted  with  pansy 
plants  and  other  plants  brought  by  the  pupils.  Farther  to  the  right  and 
slightly  to  the  rear  we  planted  some  shrubbery. 

Again  to  the  right  and  back  we  made  an  oval  bed,  planted  thus:  Cen- 
ter, amaranthus;  first  circle,  calendula;  second  circle,  asters;  third  circle, 
balsam;  fourth  circle,  portulaca. 

Back  of  this  a  few  feet  is  a  heart  planted  thus:  Center,  gaillardia; 
first  circle,  calliopsis;  second  circle,  petunia;  third  circle,  mignonette. 

About  a  rod  from  the  rear  we  made  a  circular  bed,  in  the  center  of  which 
w(»  planted  verbenas;  first  circle,  poppies;  second  circle,  eschscholtzia ; 
third  circle,  sweet  william;  fourth  circle,  phlox;  fifth  circle,  French 
marigolds. 

The  left  side  of  the  yard  is  smaller  and  is  used  for  wood.  This  pre- 
vented us  from  making  beds  on  that  side.  We  did,  however,  plant  the 
nasturtium  seeds  along  the  front  fence  on  that  side  and  at  both  front 
windows  we  planted  the  morning  glory  and  cypress-vine  seeds. 

Slightly  back  of  the  center  of  the  right  side  we  planted  the  sweet  peas 
and  sunflower  seeds. 

The  sweet  alyssum  seeds  were  lost.  Each  pupil  was  given  some  of  the 
seeds  to  plant  in  order  that  all  might  feel  an  interest  in  them.  We  com- 
pleted the  work  by  5:30. 

The  report  of  growth,  etc.,  will  be  made  by  my  successor. 

Truly  yours, 

'  GEORGE  ZIEGLER. 


Digitized  by 


Google 


DEPARTMENT    REPORTS  39 


FINAL.  REPORT   BY    CELIA    ROOD,    TEACHER   IN   THE   FALL   TERM. 

Mr.  Ziegler  has  given  a  full  description  of  flower-beds,  planting,  etc. 
It  remains  for  me  to  finish  by  giving  report  of  the  growth  of  the  plants. 

Our  school  opened  September  14,  and  many  of  the  plants  were  still 
blooming.  Asters,  marigolds,  sunflowers,  phlox*,  petunias,  balsams, 
morning-glories  and  nasturtiums  continued  to  bloom  freely  for  some  little 
time. 

The  sweet  peas  grew  well,  but  were  not  kept  picked  as  they  faded,  so 
did  not  bloom  freely. 

The  mignonette  and  verbenas  did  not  grow  well,  and  only  a  few  plants 
were  seen. 

The  poppies,  eschscholtzia,  portulaca  and  candytuft  were  full  of  blos- 
soms early  in  the  summer,  so  the  pupils  tell  me. 

The  amaranthus  and  calliopsis  did  very  well;  also  zinnias. 

Our  cypress  vines  did  not  do  well  as  they  were  near  the  morning 
glories  and  were  over-run  by  them  and  choked  out. 

Our  yard  is  well  kept,  and  has  been  mown  several  times  this  season, 
and  several  of  the  pupils  weeded  and  tended  the  flowers  through  vacation. 

We  have  collected  seeds  from  as  many  as  we  could  to  use  next  season. 

The  sweet  william  is  in  good  condition  for  next  spring. 

I  enclose  an  article  from  the  Moderator,  which  gives  an  account  of  our 
success  at  our  fair,  where  we  took  first  premium  on  displays  of  balsams 
and  marigolds. 

Hoping  we  may  be  successful  in  securing  one  of  the  collections  of 
shrubs,  I  am,  yours, 

CELIA  ROOD, 

Redford,  Mich. 


REPORT   FROM   DISTRICT   NO.    2,    SOUTH    ARM   TOWNSHIP. 

East  Jordan,  Mich.,  August  1,  1896, 

Horticultural  Department^  Agricultural  College,  Michigan: 

Gentlemen — Enclosed  please  find  a  plan  of  the  flower  garden  of  Dis- 
trict No.  2,  South  Arm  township,  Charlevoix  county.  The  following  is  a 
correct  account  of  what  was  accomplished: 

To  begin  with,  we  had  a  schoolhouse  situated  in  the  midst  of  some  tall 
sand  hills;  or  rather  at  the  foot  of  a  hill  on  the  north  side  much  higher 
than  the  50-foot  flag  staff,  and  another  hill  on  the  east  side  much  higher 
than  the  house,  while  south  and  west  is  a  low  swamp.  The  building  and 
yard  were  unfenced,  and  the  yard  became  the  pasturage  of  all  the  neigh- 
bors' cattle.  \  \ 

The  plan  of  having  a  garden  was  proposed  and  Arbor  Day  set  as  a  time 
for  a  beginning.  On  that  day  all  pupils  brought  tools — axes,  spades, 
rakes,  grub-hoes,  fence  post-hole  digger  and  wheelbarrow,  and  proceeded 
to  make  a  "general  cleaning  up,"  lay  out  a  garden,  set  posts  for  its  en- 
closure and  plant  some  trees.    We  did  it. 

The  posts  were  cut  by  the  teacher  and  two  boys  and  carried  about  one- 
quarter  mile  from  the  swamp  on  our  backs.    The  borders  between  paths 
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and  beds  were  made  by  laying  small  stones.  They  look  very  neat,  sizes 
ranging  with  size  of  circles  from  2  inches  to  6  inches  in  diameter.  One 
of  the  neighbors  kindly  loaned  us  his  team,  and  four  loads  of  muck  from 
the  swamp  were  placed  on  the  garden.  This  was  not  half  enough,  how- 
ever, the  garden  is  so  sandy.  The  wire  around  fence  was  donated  by  the 
teacher. 

Five  trees  were  set  out  on  Arbor  Day,  but  not  having  the  wire  for  posts 
yet,  a  drove  of  cattle  held  a  rampage  among  them  on  Saturday,  destroy- 
ing three  of  them.  One  nice  aspen  still  lives.  We  expect  to  set  out  more 
this  autumn.  Seeds  were  planted  at  the  time  stated,  and  received  the 
best  of  care.  The  abundant  rains  helped  to  bring  them  up  nicely,  but  in 
spite  of  Qur  efforts  the  flowers  seemed  destined  to  a  worse  fate  than  the 
shade  trees.  In  June  great  numbers  of  grasshoppers  flocked  to  our  gar- 
den, attacking  first  our  most  delicate  and  tenderest  plants.  The  nastur- 
tiums and  sweet  Williams  were  the  last  to  go.  The  sunflowers,  poppies 
and  a  few  other  plants  still  survive.  Sods  were  cut  and  placed  in  the  cor- 
ners of  the  garden  and  watered.  They  are  doing  nicely.  We  expect  to 
try  again  next  year. 

Very  truly, 

C.  H.  DEWEY, 

Teacher. 

REPORT   FROM   DISTRICT    NO.    8,    SPRINGPORT. 

Springport,  Mich.,  October  5,  1896. 
L.  R.  Tafi: 

Dear  Sir — In  conformity  with  the  condition  that  we  report  the  de- 
gree of  success  of  our  undertaking  in  the  matter  of  growing  flowers  on 
the  school  lawn,  I  must  first  thank  the  Agricultural  College  for  their 
very  thoughtful  act  of  distributing  seeds. 

In  preparing  the  ground  and  planting  the  seed,  we  followed  the  direc- 
tions as  nearly  as  our  circumstances  would  allow. 

One  farmer  very  generously  donated  a  quantity  of  manure,  and  the 
patrons  of  the  school  in  general  took  a  keen  solicitude  in  our  enterprise. 

Although  the  pupils  of  the  school  are  mostly  young,  the  interest  they 
took  in  the  work  equaled  my  every  expectation,  and  not  one  of  them 
would  even  think  of  discontinuing  the  work  we  have  begun. 

One  very  obnoxious  difficulty  we  have  met  is  that  some  unthinking 
people  seem  to  have  the  idea  that  the  flowers  belonged  to  the  public,  and 
these  acts  of  pilfering  were  very  annoying,  but  the  indignation  of  the 
patrons  asserted  itself,  and  I  do  not  think  we  will  be  bothered  by  such 
acts  in  the  future. 

Notwithstanding  the  excessive  amount  of  rainfall  and  other  drawbacks, 
our  flowers  prospered  and  excited  the  delight  and  admiration  of  all  lovers 
of  the  beautiful. 

Our  beds  lead  directly  from  the  highway,  but  next  year  we  will  have 
them  nicely  fenced,  and  the  ground  being  broken,  I  think  we  will  have 
much  better  success  in  the  future.  Our  seeds  are  nearly  all  gathered  for 
the  fall,  the  children  taking  home  what  is  not  needed  at  the  school,  and 
next  year  will  have  beds  for  themselves  at  home. 

I  think  with  a  little  extra  trouble,  most  schools  that  received  your 
very  generous  seed  offer  could  save  a  collection  of  seeds  to  give  any 
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neighboring  school  that  might  wish  them,  and  thus  many  more  school 
lawns  could  be  rescued  from  their  wilderness  of  weeds  and  be  made 
much  more  attractive,  as  well  as  congenial,  to  the  pupils. 

Wishing  to  emphasize  the  fact  that  we  have  had  a  very  decided  suc- 
cess, I  remain  respectfully  yours, 

JOHN  M^CLELLAN, 
School  District  No.  3,  Springport,  Jackson  County. 


REPORTS    FROM  PUPILS   QF  DISTRICT   NO.    2,    SPARTA. 

Sparta,  Mich.,  September  17,  1896, 

L,  R.  Taft,  Agricultural  College,  Lansmg,  Michigan: 

Dbar  Sir — We  received  the  flower  seeds  in  time  to  plant  them.  We 
did  not  plant  them  on  the  school  grounds,  as  we  intended  to,  on  account 
of  a  new  schoolhouse  being  built,  besides  we  were  afraid  they  could  not 
be  taken  care  of  during  the  summer  vacation,  and  so  Mrs.  Vanzant,  our 
teacher,  divided  the  seeds  among  the  pupils.  I  had  five  kinds;  all  but  one 
kind  came  up  and  were  very  pretty. 

Last  Friday  each  one  of  the  pupils  that  had  seeds  brought  flowers  to 
school,  and  we  had  a  very  pleasant  time. 
We  are*  going  to  gather  the  seeds  this  fall  and  divide  again  next  spring. 

Yours  respectfully, 

IVY  FREEMAN, 

Sixth  Grade. 


Sparta,  Mich.,  September  18,  1896. 

i.  R,  Taftt  Agricultural  College,  Lansing,  Michigan: 

Dbar  Sir — The  seeds  which  our  teacher  received  from  you  were  duly 
planted  with  accompanying  directions. 

We  thought  of  different  places  for  a  garden,  but  finally  decided  to 
divide  the  packages  of  seeds  among  the  children  and  let  them  plant  them 
in  their  own  flower  gardens  at  home.  This  plan  was  thought  best  because 
it  would  be  impossible  to  care  for  them  on  the  school  ground.  I  followed 
the  directions  for  planting  and  they  came  up  as  their  turns  came.  The 
mignonette  was  a  very  sweet-scented  flower,  and  when  brought  into  the 
house  would  fill  the  room  with  its  perfume.  The  California  poppy  was 
noted  for  its  beautiful  leaves.  The  phlox  is  such  a  beautiful  flower  that  it 
ought  to  be  called  the  "Queen  of  the  Garden."  If  there  is  only  one  flower 
in  a  garden,  it  ought  to  be  phlox.  The  China  asters  grew  well  and  had 
such  pretty  blossoms.  Last  week  our  teacher  told  us  of  your  offer  of 
reports,  and  I  was  one  out  of  the  sixth  grade  who  was  chosen  to  write  a 
report.    Wishing  to  be  one  of  the  favored  schools,  I  remain. 

Truly  yours, 

ERASTUS   SMITH. 


Digitized  by 


Google 


42  STATE    BOARD    OP    AGRICULTURE 

Spaeta,  Mich.,  May  U,  1897, 
L,  R,  Taft,  Michigan  Agricultural  College,  Lansing,  Michigan: 

Dear  Sir — We  received  the  shrubs  that  were  promised  for  the  best  re- 
ports from  flower  seeds  sent  out  by  you  last  spring. 
We  have  them  set  out  on  the  school  ground,  and  they  are  doing  nicely. 

Yours  truly, 

ELLSWORTH  BUCHANAN, 

A  Pupil  from  Grade  6. 

ASSISTANTS. 

During  the  year  Mr.  Thomas  Durkin  has  continued  as  foreman  of  the 
work  in  the  orchards  and  gardens,  having  charge  of  the  men  and  teams, 
and  with  Messrs.  Gladden  and  Dean,  assistants  in  the  Experiment  Sta- 
tion, has  had  charge  of  a  large  amount  of  the  practical  work  of  the 
students  in  fruit  culture  and  vegetable  gardening,  while  Mr.  Gunson  has 
given  the  instruction  in  practical  floriculture. 

L.  R.  TAFT. 

Agricultural  College,  June  30, 1897. 


REPORT  OF  THE   MECHANICAL   DEPARTMENT. 

To  the  President: 

Sir — I  have  the  honor  of  submitting  the  following  report  of  work  done 
in  the  Mechanical  Department  during  the  year  ending  June  30,  1897. 

The  work  in  the  class-rooms,  drawing-rooms,  etc.,  has  been  conducted 
according  to  the  following  scheme: 

FALL  TBBM. 

Seniors — Thermodynamics  and  Valve  Gears  by  Prof.  Weil.  Experi- 
mental Laboratory  by  Prof.  Weil  and  Mr.  Smith.  Steam  Engine  Design 
and  Graphical  Statics  of  Mechanism  by  Mr.  Westcott. 

Juniors — Elementary  Kinematics  by  Mr.  Westcott.  Machine  Design 
by  Mr.  Smith.    Metallurgy  by  Prof.  Weil. 

Sophomores — Shop  Methods  by  Mr.  Leonard. 

All  Classes — Shop  Practice  by  Messrs.  Leonard,  Hoyt  and  Theadore. 

winter  term. 

Seniors — Advanced  Kinematics  by  Prof.  Weil.  Steam  Engineering 
Laboratory  by  Prof.  Weil  and  Mr.  Smith.  Advanced  Machine  Design  by 
Mr.  Leonard. 
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Juniors — Machine  Design  and  Boilers  by  Mr.  Westcott. 
Sophomores — Elements  of  Machine  Design  by  Mr.  Smith. 
All  Classes — Shop  Practice  as  in  the  Fall  term. 


SPRING  TEBM. 

Seniors — Engineering  Practice  and  Thesis  Work  by  Prof.  Weil.  Origi- 
nal Machine  Design  by  Mr.  Leonard. 

Juniors — Strength  of  Materials  and  Testing  Materials  of  Engineering 
by  Mr.  Westcott. 

Sophomores — Elements  of  Steam  Engine  by  Prof.  Weil.  Elements  of 
Machine  Design  by  Mr.  Smith. 

All  Classes — Shop  Practice  by  Messrs.  Leonard,  Hoyt,  Theadore  and 
Smith. 

No  change  was  made  during  the  year  in  the  regular  studies  and  exer- 
cises of  the  department,  but  it  became  necessary,  however,  because  of 
the  resignation  of  Prof.  Chamberlain,  to  make  a  change  in  the  apportion- 
ment of  work  among  the  instructors. 

On  account  of  the  change  recently  made  in  the  time  of  holding  the  long 
vacation  it  w^as  not  found  possible  to  build  as  much  apparatus,  or  do  as 
much  in  the  way  of  repairs,  during  the  past  year  as  in  the  case  of  previous 
years.  We  have,  however,  during  the  past  year,  practically  completed 
a  ten-inch  wood  lathe,  with  iron  bed,  and  also  made  a  number  of  small 
tools.  We  have  also  thoroughly  overhauled,  and  put  in  order,  the  shop 
shafting,  and  repaired  the  pumps  at  the  boiler  house.  At  the  present  time 
our  shop  instructors  and  a  force  of  students  are  engaged  in  making  repairs 
and  improvements  in  the  various  shops,  and  the  work  will  be  continued 
during  the  greater  part  of  the  summer  vacation. 

The  following  are  the  more  important  additions  by  purchase  since  June 
30,  1896: 

Smith  Premier  typewriter. 

Reversible  blackboard. 

Micrometer  caliper. 

Starrett  inclinometer. 

Olmsted  miter  box. 

Langdon  miter  box. 

Coffin  averaging  instrument. 

Houghtaling  reducing  rig. 

Slide  rule. 

2i  H.  P.  Olds  gasoline  engine. 

5  H.  P.  Olds  vertical  steam  engine. 

6-inch  Ericsson  hot-air  pumping  engine. 

No.  3  Chief  injector. 

Kinealy  draught  gauge. 

Anemometer. 

16-inch  Hendy-Norton  engine  lathe. 

13-inch  four-jaw  independent  chuck. 

100-lb.  foundry  ladle. 

Three  foundry  crucibles. 
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A  few  small  tools  have  been  added  to  our  equipment  in  the  blacksmith 
shop  and  foundry;  in  the  wood  shop  a  considerable  addition  has  been 
made  in  the  way  of  planes,  chisels,  etc. 

We  have  been  particularly  fortunate  in  being  able  to  secure  consider- 
able apparatus  necessary  for  enlarging  on  the  experimental  work  of  this 
department.  Also  through  the  kindness  of  Thoman  Bros.,  we  have  been 
able  to  arrange  what  constitutes  practically  an  auxiliary  laboratory  for 
tubular  boiler  and  Corliss  engine  work  at  Thoman's  mill,  Lansing.  At 
the  present  time  we  are  engaged  in  making  quite  extensive  alterations  and 
improvements  in  the  experimental  engineering  room. 

At  the  end  of  the  summer  term  of  1896,  Prof.  Chamberlain  resigned  to 
accept  a  position  as  professor  in  the  Lewis  Institute  at  Chicago,  and  Mr. 
V.  V.  Newell  resigned  at  the  same  time  in  order  to  enter  the  employ  of 
Henry  R.  Worthington  of  Brooklyn,  N.  Y.  Messrs.  Chamberlain  and 
Newell  had  rendered  this  department  much  good  service  and  they  carried 
with  them,  on  their  departure,  the  best  wishes  of  their  associates. 

Mr.  W.  S.  Leonard  and  Mr.  H.  E.  Smith  were  engaged  as  instructors 
in  this  department  at  the  beginning  of  the  past  college  year,  and  they 
have  shown  themselves  to  be  able  and  efficient  in  their  respective  lines  of 
work. 

During  the  past  year  a  session  of  the  annual  convention  of  the  Michigan 
Engineering  Society  was  held  at  the  College,  and  at  the  close  of  the  con- 
vention the  society  adopted  the  following  resolution : 

Resolved,  That  the  Michigan  Engineering  Society  hereby  expresses  its 
high  appreciation  of  the  technical  training  furnished  by  the  great  educa- 
tional institutions  of  this  State,  the  University  of  Michigan,  the  Agri- 
cultural College,  and  the  Mining  School,  and  earnestly  recommends  to  all 
young  men,  who  have  any  branch  of  engineering  in  view  as  an  occupation, 
to  avail  themselves  of  the  advantages  offered  by  these  institutions. 

In  conclusion  I  will  say  that  it  is  gratifying  to  note  that  the  members 
of  the  graduating  class  of  1896  are  now  generally  employed  in  engineer- 
ing work,  and  are  holding  fairly  lucrative  positions. 

Respectfully  submitted, 

CHAS.  L.  WEIL, 
Professor  of  Mechanical  Engineering. 

Agricultural  College,  Mich., 
June  SO,  1897. 


Digitized  by 


Google 


DEPARTMENT    REPORTS  45 


REPORT  OF  THE  STEAM  ANP  WATER  DEPARTMENT. 

To  the  President: 

Sir — I  have  the  honor  of  submitting  the  following  report  of  the  work 
of  the  Steam  and  Water  Department  for  the  year  ending  June  30,  1897  : 

Steam  has  been  supplied  for  heating,  pumping,  dynamo  and  shop  en- 
gines, as  usual. 

Mr.  E.  A.  Edgerton  resign^  his  position  as  engineer  on  the  first  of 
May,  1896,  and  Mr.  D.  B.  Baldwin  was  engaged  to  fill  the  vacancy  on  July 
6,  1896. 

The  tank  and  feed  pumps  have  been  put  in  good  order;  new  plungers 
and  rings  were  purchased  for  the  tank  pump. 

The  only  other  work  of  particular  importance  in  the  way  of  repairs  and 
alterations  done  in  this  department,  during  the  year,  was  in  connection 
with  the  boiler  settings  and  the  main  steam  piping.  All  brick  work  was 
thoroughly  overhauled  and  put  in  good  order,  and  the  piping  arranged 
for  running  separate  batteries  of  boilers  at  high  and  low  pressure.  The 
arrangement  of  the  piping  affords  very  satisfactory  results.         , 

Attention  is  again  called  to  the  desirability  of  building  a  new  coal  shed, 
also  of  placing  hose  and  nozzles  in  the  several  dormitories.  It  is  recom- 
mended that  suitable  scales  be  placed  at  the  boiler  house  for  weighing 
coal  and  ashes. 

Respectfully  submitted, 

CHAS.  L.  WEIL, 
Agricultural  College,  Mich.,  Superintendent. 

Jtme  30,   1897. 


REPORT   OF   THE   CHEMICAL    DEPARTMENT. 

President  Snyder: 

The  annual  report  of  the  Chemical  Department  for  the  year  ending 
June  30,  1897,  is  herewith  submitted.  The  year  has  been  one  of  business 
activity  and  prosperity  in  the  Chemical  Department.  We  have  never 
before  had  so  many  students  or  more  satisfactory  work. 

When  the  Chemical  Laboratory  was  erected  it  was  supposed  that  ample 
room  had  been  provided  for  as  many  students  as  would  ever  gather  in 
any  term  within  its  walls.  But  with  the  large  influx  of  students  and 
multiplication  of  classes,  it  is  becoming  a  question  how  to  provide  work- 
ing space  and  elbow  room  for  all  the  students  in  the  laboratory,  for  suc- 
cessful instruction  in  chemistry  cannot  be  separated  from  laboratory 
work.  Now  that  the  Woman's  Course  comes  in  to  claim  a  large  place  in 
the  Chemical  Course,  the  stress  becomes  greater. 

The  nature  and  amount  of  work  may  be  seen  from  the  fpHowingi  ahsfpaM/> 
of  the  year's  work  in  this  department :  B,g,t,zecf  K,^\>a§^C 
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CLASS  ROOM,  LABORATORY    WORK. 
FALL   TERM. 

Organic  Chemistry,  Agriculturals. 
Volumetric  Ananlysis,  Agriculturals. 
Quantitative  Analysis,  Agriculturals. 
Meteorology,  Agriculturals. 
Metallurgy,  Mechanicals. 


WINTER    TERM. 

Agricultural  Chemistry,  Agriculturals. 
Elementary  Chemistry,  Agriculturals. 
Elementary  Chemistry,  Mechanicals. 
Laboratory  Work,  Mechanicals. 
Laboratory  Work,  Agriculturals. 
Agricultural  Chemistry,  Special  Students. 


SPRING  TERM. 

Analytical  Chemistry,  Agriculturals. 
Laboratory  Work,  Agriculturals. 
Laboratory  Work,  Mechanicals. 
Elementary  Chemistry,  Agriculturals. 
Kitchen  Chemistry,  Woman's  Course. 


EXPERIMENT    STATION   WORK. 

The  chemical  work  in  the  Experiment  Station  has  been  equally  pressing, 
the  time  of  the  Assistant  in  Chemistry  being  fully  occupied.  A  part  of 
this  work  may  be  outlined  as  follows: 

1.  Fertilizer  Analysis.  The  collecting  in  the  open  market  of  samples 
of  all  kinds  of  fertilizers  offered  for  sale  in  the  State,  analysis  of  the  same 
and  tabulating  the  results  for  publication  in  the  Bulletin  for  information 
of  farmers  and  gardeners,  demand  a  large  amount  of  work  and  skill  when 
we  consider  that  some  sixty  specimens  were  collected.  The  fact  that  the 
fee  for  license  to  sell  each  fertilizer  is  |20  is  an  agreeable  consideration. 

2.  Analysis  of  milk,  butter  and  dairy  products  from  the  Farm  Depart- 
ment in  solution  of  many  practical  questions,  requires  much  and  careful 
work.    More  than  100  specimens  have  been  analyzed  during  the  year. 

3.  The  analysis  of  grasses,  fodders,  silage,  feeding  stuffs  of  many  kinds 
required  by  the  Farm  Department,  has  brought  a  large  amount  of  work. 
Some  fifty  specimens  have  been  analyzed  in  this  way. 

4.  Analyses  in  smaller  number  have  been  made  for  the  Horticultural, 
Bacteriological  and  Entomological  Departments. 

5.  Analysis  of  drainage  water  to  determine  the  loss  of  manural  matter 

from  the  soil.  Digitized  by  VniJVJVlC 
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6.  Analysis  of  the  water  supply  at  the  College  in  connection  with  ques- 
tions of  the  health. 

OUTSIDE  WORK. 

By  request,  I  attended  the  meeting  of  the  American  Society  of  Florists 
in  Cleveland  in  August,  1896,  to  read  a  paper  on  the  Chemical  Tripod 
in  Floriculture.  The  article  was  published  in  the  American  Florist  and 
called  out  a  long  discussion  as  to  the  source  of  the  ash  elements  in  air 
plants,  leading  to  the  conclusion  that  air  plants  (Orchids)  no  less  than 
soil  plants  require  mineral  matter  for  their  successful  and  continued 
growth. 

In  February,  1897,  by  request,  I  appeared  before  the  Michigan  legisla- 
ture and  gave  an  address  on  the  Cultivation  of  Sugar  Beets  in  Michigan. 


FABMEBS'  INSTITUTES. 

In  December,  1896,  I  attended  a  long  Institute  at  Shelby,  giving  a 
lecture  on  Agricultural  Chemistry  for  four  days  in  succession. 

On  January  11,  1897,  I  attended  the  twenty-first  anniversary  of  the 
first  Farmers'  Institute  held  in  this  State,  giving  a  history  of  Farmers' 
Institutes  in  this  State,  their  growth  here  and  spread  into  other  states 
and  even  foreign  lands.  Many  of  what  may  be  called  the  charter  mem- 
bers of  the  Farmers'  Institutes  were  present  at  this  anniversary  meeting 
and  recalled  the  incidents  of  the  first  meeting.  Gen.  Pritchard  was  again 
the  presiding  officer,  and  gave  life  and  dignity  to  the  occasion. 

On  March  3,  1897,  I  attended  the  Round-up  Institute  at  St.  Louis  and 
gave  an  address  on  Sugar  Beets. 

The  Adjunct  Professor  of  Chemistry  devoted  three  weeks  to  work  in 
Institutes,  attending  Institutes  in  Kalkaska,  Harbor  Springs,  Traverse 
City,  Copemish,  Benzonia,  Lake  City,  Hastings,  Scottville,  Chase  and 
Hersey. 

Respectfully  submitted, 

R.  C.  KEDZIE, 

Prof.  Chemistry. 
F.  S.  KEDZIE, 

Adjunct  Prof. 
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REPORT  OF  THE  DEPARTMENT  OF  BOTANY  AND  FORESTRY. 

To  the  President: 

Sir — I  herewith  submit  my  report  for  the  year  closing  June  30, 1897. 

During  the  year  students  have  received  instruction  in  this  department 
as  follows: 

Freshmen  in  structural  botany,  sixteen  weeks  daily 58 

Sophomores  in  systematic  botany,  fourteen  weeks  daily 30 

Sophomores  in  trees  and  shrubs,  eleven  weeks,  three  lessons  per  week  37 

Sophomores  in  systematic  botany,  an  extra  class,  4  weeks 6 

Sophomores  in  physiological  botany,  twelve  weeks  daily 36 

Juniors  in  weeds,  grasses  and  farm  crops,  eleven  weeks  daily 36 

Seniors  in  parasitic  fungi,  fourteen  weeks  daily 7 

Seniors  in  preparing  theses,  three  to  sixteen  weeks  daily 7 

Students  in  special  course  in  horticulture,  six  weeks 13 

Students  in  special  course  in  dairying,  six  weeks 16 

Students  in  special  course  in  live  stock,  six  weeks 13 

259 

THE  HEBBABIUM. 

An  unusually  small  number  of  plants  have  been  added  to  the  herbarium 
the  past  year,  owing  to  the  reduction  of  money  allowed  the  department 
for  making  purchases. 

MUSHBOOMS   AND  TOADSTOOLS. 

The  special  feature  of  the  year  in  this  line  has  been  the  collection  of 
Saprophytic  fungi,  popularly  known  as  mushrooms,  toadstools,  and  the 
like.  This  is  of  especial  interest  in  an  economic  way,  since  many  tons 
of  good  food,  as  valuable  as  beefsteak,  go  to  waste  in  this  State,  simply 
from  a  lack  of  knowledge  to  enable  the  farmer  and  others  to  distinguish 
the  edible  from  the  poisonous.  By  means  of  this  collection,  already  con- 
siderable interest  is  manifested  in  several  portions  of  the  State.  Thrifty 
societies  of  enthusiasts  have  been  formed  at  Grand  Rapids  and  Flint.  At 
the  former  place  Professor  Wheeler  gave  a  lecture  on  such  fungi, 
and  from  Flint  came  a  special  messenger  at  two  different  times.  Dr.  J.  N. 
Buckham,  to  see  and  learn  all  he  could  of  our  collection  and  methods  of 
work.  A  considerable  number  of  enterprising  people  of  Lansing  have 
learned  to  collect  and  eat  this  excellent  food. 

Instructor  Longyear  has  paid  a  good  deal  of  attention  to  this  branch 
of  the  work  during  the  past  year  and  a  half,  and  Professor  Wheeler  also 
has  been  able  to  devote  some  time  to  collecting  and  identifying. 

At  Ann  Arbor,  before  a  meeting  of  the  State  Academy  of  Science,  Mr. 
Longyear  presented  a  paper  from  which  I  quote  liberally.  "It  was  soon 
found  necessary  to  observe  the  color  of  the  spores  of  the^^^i^p^^ig^gv^Jg 
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this  is  done  while  the  specimens  are  yet  fresh.  We  have  succeeded  in 
securing  good  spore-prints  in  the  usual  manner  by  carefully  removing 
the  pileus  and  placing  it  gills  dow^n  on  a  piece  of  gummed  paper  and 
covering  th^  whole  with  a  bell  jar.  The  process  usually  requires  from 
twelve  to  twenty-four  hours.  White  paper  is  used  for  all  specimens  hav- 
ing colored  spores,  and  black  paper  for  those  having  white  or  colorless 
spores.  The  moisture  of  the  fungus  is  usually  sufficient  to  soften  the 
gum  on  the  paper  so  that  the  spores  are  held  when  dry.  The  spore  prints 
are  also  accompanied  with  drawings  of  a  vertical  section  of  the  fungus^ 
thereby  showing  the  width  of  the  gills  and  their  relation  to  the  stipe, 
besides  other  features  of  the  specimen  which  often  determines  its  generic 
position.  Notes  are  also  taken  of  odor,  taste,  colors,  etc.,  of  the  specimen 
when  fresh. 

"Our  collections  are  arranged  in  interchangeable  pasteboard  trays,  one 
inch  deep  and  varying  in  size  from  four  and  one-half  by  six  to  nine  by 
twelve  inches.  These  are  temporarily  placed  in  wooden  trays  which  will 
just  contain  four  of  the  largest  pasteboard  trays.  We  have  been  able 
to  collect  during  every  month  of  the  year  and  have  secured  many  speci- 
mens of  such  genera  as  Polyporus,  Polystictus,  Fomes,  Stereum,  Corticium, 
Peniophora,  and  allied  genera,  since  the  first  snow  came.  Some  species 
of  gill  fungi  also  persist  throughout  the  winter  ready  to  take  advantage 
of  every  warm  day.  Among  the  most  persistent  are  those  belonging  to 
the  following  genera:  Lenzites,  Schizophylum,  Pleurotus,  Collybia,  and 
Mycena  in  the  white  spored,  and  Crepidotus  in  the  yellow  spored  sections. 
The  most  tenacious  species  are  those  that  grow  on  wood.  Not  a  few 
species  belonging  to  the  Hydnea?  and  Tremellineae  are  also  available  to 
.  the  winter  collector.  Among  some  of  the  notable  specimens  which  were 
secured  last  season  may  be  mentioned  a  plant  of  Lycoperdon  giganteum 
weighing,  when  fresh,  seven  pounds  ten  ounces  and  measuring  forty-five 
inches  in  circumference,  while  compared  with  this  are  some  specimens  of 
Geaster  minimus,  a  star  puff  ball,  weighing  only  a  few  grains.  The 
moist,  warm  weather  of  1896  also  brought  out  some  very  large  specimens 
of  gill  fungi.  Among  the  attractive  species  we  have  a  large  tray  of  the 
bright  red  Polyporus  cinnabarinus,  brought  from  Lewiston,  Montmorency 
county,  by  Dr.  Beal  when  on  Institute  work.  This  grows  on  canoe  or 
paper  birch. 

"We  have  between  two  hundred  and  fifty  and  three  hundred  species  of 
Basidiomycetes,  representing  ten  of  the  thirteen  families  of  this  group 
and  covering  nearly  seventy  genera.  The  indentification  of  this  material 
is  the  most  serious  problem  that  we  have  encountered.  This  is  partly 
due  to  the  meager  literature  on  the  subject  in  the  United  States.  The 
North  American  Fungi  of  Ellis  and  Everhart  have  aided  us  much,  and 
we  are  also  especially  indebted  to  Prof.  Chas.  H.  Peek  of  the  New  York 
state  museum  for  the  identification  of  some  of  this  material.  The  reports 
of  this  botanist  have  been  of  much  assistance  to  us. 

"That  this  subject  presents  an  economic  as  well  as  a  scientific  side  is 
becoming  more  clearly  recognized.  While  mushroom  eating  has  been 
practiced  for  many  years,  yet  the  persons  indulging  in  this  semi-hazardous 
practice  almost  invariably  confine  themselves  to  the  ascomycetous  morel 
or  the  common  mushroom,  Agaracus  campestris.  All  others  are  called 
'toadstools'  and  considered  poisonous.  But  the  progressive  fungus  eater 
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will  not  be  satisfied  to  confine  himself  to  these  two  forms,  but  will  enlarge 
his  list  to  at  least  a  score  of  species  suitable  to  cater  to  his  wants.  The 
gnawed  remnants  of  Polypori  found  on  stumps  and  logs  during  the  winter 
seem  to  attest  to  the  high  estimation  in  which  some  of  these  fungi  are 
held  by  the  squirrels.  Many  pounds  of  fairy-ring  mushrooms,  Marasmius 
oreades,  grew  on  the  College  campus  last  season  and  were  eagerly  sought 
for  by  people  from  the  city  of  Lansing.  No  doubt  many  persons  are  re- 
strained from  the  use  of  these  plants  as  food  through  fear  of  the  poisonous 
qualities  of  certain  species;  and,  while  this  fear  has  been  a  safeguard 
against  accident,  it  has  also  been  the  means  of  depriving  these  persons 
from  a  food  of  palatable  and  highly  nutritious  qualities.  While  care  is 
necessary  in  the  collection  of  mushrooms  for  food,  still  one  can  learn 
with  careful  observation  to  readily  discriminate  between  species  so  that 
the  deadly  Amanita  and  its  noxious  relatives  may  be  avoided. 

"The  handsomely  illustrated  book,  'Our  Edible  Toadstools  and  Mush- 
rooms,' by  the  late  Hamilton  Gibson,  is  doing  much  toward  popularizing 
the  eating  of  mushrooms  among  those  who  have  access  to  the  book.  The 
forty-eighth  report  by  Prof.  Peck,  recently  received,  should  be  mentioned 
in  this  connection,  as  it  contains  many  illustrations  and  descriptions  of 
edible  fiingi  found  in  the  state  of  New  York.  A  smaller  work  of  similar 
character  by  Julius  A.  Palmer,  Jr.,  is  also  a  desirable  book  for  those 
wishing  to  become  familiar  with  the  commonest  forms  of  edible  fungi. 
The  scientific  side  of  the  subject  is  a  field  which  seems  to  have  been  but 
little  worked  in  our  State,  although  our  woods  and  fields  and  even  our 
<iooryards  can  furnish  abundant  material.  A  surprising  number  of  species 
can  be  found  in  a  limited  area.  Very  much  the  larger  part  of  our  collec- 
tion has  been  made  in  a  piece  of  woods  about  seven  acres  in  extent  lying . 
a  little  north  of  the  College  campus.  It  is  our  intention  to  continue 
making  a  careful  study  of  these  plants  in  our  county  and  State,  and  we 
should  be  pleased  to  communicate  with  persons  interested  in  this  subject. 
We  will  endeavor  to  identify  specimens  sent  us." 

There  have  been  added  the  past  year  flowering  plants,  ferns  and  their 
allies  from: 

A.  A.  Heller,  Idaho  plants 330 

S.  B.  Parish,  plants  of  southern  California 106 

A.  H.  Curtiss,  series  4,  of  Florida 200 

C.  G.  Pringle,  Mexican  plants 300 

C.  K.  Dodge,  Port  Huron  and  vicinity 158 

J.  M.  Holzinger,  Carices  from  Pike's  Peak 16 

L.  H.  Bailey,  Carices,  desiderata 20 

H.  C.  Skeels,  plants  from  Delavan,  Wis 33 

Miss  E.  J.  Cole,  Colorado  plants 6 

C.  F.  Baker,  Colorado  plants 43 

C.  A.  Davis,  plants  from  Huron  county 62 

H.  H.  Rusby,  plants  from  South  America 30 

Collections  of  plants  at  the  College,  mostly  desiderata 100 

A.  A.  Crozier,  collections  in  Mexico  and  New  Mexico. 150 

C.  D.  McLouth,  plants  from  Muskegon 40 
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MOSSES. 

J.  K.  Small,  from  southwest  United  States 51 

A.  A.  Heller,  from  Idaho 60 


111 


Fungi. 

Sydow,  Europe 100 

J.  B.  Ellis,  century  35 100 

Arthur  and  Hoi  way 31 

Collections  in  vicinity  of  the  College,  parasitic  species 50 

Collections  in  vicinity  of  the  College,  saprophytic  species,  with  many 
duplicates 300 

581 

Lichen. 
Cummings,  Williams  and  Seymour 42 

AlgcB. 

Collins,  Holden  and  Setchel,  5th  and  6th,  Fasc 100 

Josephine  E.  Tilden 100 

A.  H.  Curtis,  Florida 50 

250 

Total  additions  the  past  year 2,578 

aSNEBAL  SUMMARY  OF  PLANTS   IK  THE   HBBBABIUM. 

Flowering  plants  (Spormatophyta) 49,158 

Ferns  and  their  allies  (Pteridophyta) 1,106 

Mosses  and  Liverworts  (Bryophy ta) 1,867 

Lichens 1,061 

Fungi 8,721 

Algse 645 

Total  number  in  the  herbarium 62,558 

LABGE   DBAWINGS. 

During  the  spring  term  we  were  able  to  arrange  the  work  of  the  depart- 
ment so  as  to  allow  Mr.  Longyear  to  devote  most  of  his  time  to  preparing 
large  water-colored  drawing  on  muslin.  Most  of  these  cover  points  of 
especial  economic  importance,  such  as  representations  of  the  life  history 
in  detail  of  corn  smut,  wheat  rust,  wheat  smuts,  the  various  fungi  that 
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blast  the  hopes  of  the  grower  of  apples,  peaches,  plums,  cherries,  melons, 
beans,  tomatoes,  potatoes,  and  other  cultivated  plants. 

These  drawings  are  not  simply  copies  of  other  drawings,  but  in  all  cases 
are  made  from  original  sections,  cultures  and  full-grown  specimens. 
They  are  as  good  as  anything  I  have  ever  seen  in  use  by  any  botanist,  and 
to  us  they  are  especially  valuable  for  instruction  in  special  courses  at 
the  College  and  at  Farmers'  Institutes. 


THE   BOTANIC  GARDEN. 

This  area  along  both  sides  of  the  brook  consists  of  two  acres;  another 
acre  near  the  boiler  house  is  devoted  to  grasses,  other  forage  plants,  and 
weeds.  In  all  there  are  a  little  over  1,800  species  of  plants  found  growing 
there. 

I  present  here  the  substance  of  two  papers  which  were  read  at  meetings 
in  Detroit,  last  August: 

•In  managing  a  small  botanic  garden  for  the  past  twenty  years,  my 
attention  has  often  been  forcibly  called  to  many  peculiarities  of  plant 
growth.  An  attempt  has  been  made  to  grow  well  in  suitable  spots  in  the 
open  air  over  2,000  species  of  hai^dy  plants.  These  plants  were  collected 
in  Michigan  and  elsewhere,  from  woods,  river  bottoms,  marshes,  swamps, 
open  fields  where  the  soil  was  wet,  dry,  loam,  muck,  sand  or  clay.  Consid- 
erable knowledge  has  been  gained  in  person  by  digging  plants  in  their 
native  haunts  and  by  transferring  them  at  different  seasons  of  the  year 
from  one  portion  of  the  garden  to  another. 

Many  years  ago  I  started  out  with  the  thought  somewhat  vaguely  fixed 
in  mind  that  I  might  find  a  spot  congenial  to  each  species  and  there  plant 
a  patch  of  it  and  it  would  thrive  for  all  time  to  come,  or  at  least  for  my 
time.  Most  of  the  plants  started  well  and  thrived  remarkably  in  their 
*  new  homes  which  I  had  selected,  but  after  two  to  six  years  or  longer, 
many  of  them  began  to  show  signs  of  failing  or  died  outright,  notwith- 
standing all  other  species  of  higher  plants  in  each  case  were  diligently 
kept  from  intruding,  and  usually  some  fertilizers  were  employed.  Neither 
were  the  plants  in  the  patches  allowed  to  crowd  very  closely,  for  they 
were  thinned  as  occasion  seemed  to  require. 

I  learned  long  since  that  there  is  no  such  thing  as  planting  once  for  all 
time.  There  is  no  such  thing  as  stability,  for  plants  need  a  change  sooner 
or  later  and  will  have  it  or  perish. 

After  a  few  years  plants  of  the  mint  family  of  thirty  to  sixty  species 
began  in  numerous  cases  to  show  lack  of  thrift.  The  ground  was  clogged 
with  thick  mats  of  rootstocks  starving  for  more  room.  They  were  thinned, 
but  still  they  dwindled.  A  number  were  affected  with  rust  and  other 
fungi,  and  numerous  insects  had  learned  where  to  find  them — in 
fact,  seemed  to  have  settled  down  to  live  in  that  bed  of  plants.  The  fol- 
lowing plants,  especially,  failed  or  died  in  the  middle  of  each  plot,  and 
the  healthier  portions  were  to  be  seen  about  the  margins  where  root- 
stocks  had  encroached  on  new  soil: 

Olecoma  liederacea,  Lycopiis  sinuafus,  Lycopus  Virginictcs,  Mentha  Cana- 
densis, Monarda  didyma,  Xepeta  Cataria,  Vlechia  nepetoides. 


•[Read  at  the  meeting  of  A.  A.  A.  S.,  held  in  Detroit,  August,  1897.] 
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The  plot  of  wild  asters  and  goldenrods  in  like  manner  has  recently 
suffered  much  from  certain  insects  working  at  the  roots,  as  well  as  at 
the  tops,  and  several  parasitic  fungi  have  injured  some  of  them.  Insecti- 
cides have  been  employed,  still,  from  one  cause  or  another,  after  a  few 
years,  several  species  have  been  lost.  In  some  instances  it  appeared  to 
be  due  to  unfavorable  weather. 

A  number  of  species  of  sunflowers  (Hdianthm)  were  nearly  destroyed 
by  rust  and  mildew,  and  some  patches  became  nearly  extinct,  where  the 
roots  had  slowly  fed  over  the  ground.  A  thrifty  piece  of  iron-weed 
(Vemonia)  five  or  six  feet  in  diameter  nearly  all  died  last  year,  as  a  hint 
that  a  new  place  was  needed.  A  little  on  the  spreading  margin  was  left 
alive. 

After  growing  four  years  in  nearly  the  same  place,  a  thrifty  piece  of 
Euphorbia  dmtata,  an  annual  brought  from  central  Indiana,  all  succumbed 
to  a  rust,  and  Euphorbia  nutans  is  likely  to  do  likewise.  I  will  say  that 
I  have  lately  found  a  couple  of  healthy  plants  of  Euphorbia  dentaia 
near  where  the  patch  was  located  several  years  ago,  and  healthy  plants  of 
Euphorbia  nutans  can  be  found  in  isolated  places. 

I  have  within  twenty  years  seen  numerous  patches  of  shepherd's  purse 
become  nearly  extinct  on  account  of  attacks  of  Cystopus  candidus,  and 
patches  of  knot  grass  nearly  exterminated  by  rust.  In  some  of  these 
localities  a  new  crop,  after  a  few  years,  sprang  up  where  the  ground  had 
been  plowed. 

Where  things  have  gone  on  in  a  rather  monotonous  way  for  some  years, 
certain  insects  settle  down,  live  and  thrive;  meadow  mice,  moles,  squirrels, 
rabbits,  muskrats — all  learn  the  way,  and  the  longer  a  plant  remains  in 
one  place  in  considerable  quantity  the  more  it  is  likely  to  be  disturbed 
by  some  of  these  enemies.  As  previously  observed,  the  same  may  be 
said  of  all  sorts  of  rusts,  mildews,  microbes  and  the  like. 

In  mellow  soil,  such  as  the  following  plants  delight  in,  the  rootstocks 
<in  a  few,  the  roots)  run  rampant  in  every  direction,  encroaching  on  other 
plants  and  producing  a  mixture  of  species  sometimes  difficult  to  untangle. 
Most  of  tbem  are  the  pest  of  gardeners.    Here  are  thirty-seven  of  them: 

Agropyron  repens,  Apios  (tuberosa)  Apios,  Apocynum  caimahinum, 
Aristolochia  Clemafitts,  Asclepias  Snllivaniii,  Asdepias  Syriaca,  Bocconia 
cordata,  Capriola  (Cynodon)  Dactylon,  Carduus  (Cnicus)  arvejisis,  Carex 
riparia,  Carex  trichocai^pa,  Convolvulus  Sepinm,  Coronilla  raria,  Cyperus 
rotundas,  Linaria  (vulgaris)  Linarin,  Lycivm  vulgare,  Lycopus  sinuatus, 
Lycopus  VirginicuSy  Lysimachia  Numwularia^  Lystrnachia  guadrifolta, 
Lysimachia  (stricta)  terrestris,  Mentha  piperita,  Mentha  (viridis)  spicata, 
Onoclea  sensihilis,  Onoclea  Struthiopieris,  Poa  pratensis,  Populus  alba, 
Heseda  luteoy  Robiiiia  hispida,  Robinia  Pseudacacia,  Robinia  viscosa, 
Sagittaria  latifolia,  St  achy  s  palustris,  Teucrinm  Canadense,  Thermopsis 
Caroliniana,  tussilago  Farfara,  Tussilago  Petasites, 

In  our  botanic  garden,  to  keep  some  of  these  plants  within  reasonable 
bounds,  they  were  placed  each  within  a  piece  of  old  smoke-stack  a  foot 
and  a  half  in  diamet(?r  and  about  two  feet  deep.  Some  of  the  plants  do 
very  well  this  way,  but  several  of  them  leave  the  center  vacant  and  run 
around  the  edge  of  the  enclosure,  reminding  one  of  uneasy  animals  in  a 
cage,  while  the  Canada  thistle  thrives,  putting  its  roots  down  deep  into 
the  soil.  The  first  you  know,  these  roots  of  the  thistle  run  under  the 
iron  hoop  and  new  plants  pop  up  serenely  from  two  to  five  feet  distant. 
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Plants  that  run  around  the  margin  are  Stachys,  Teucrium,  Aristolochia 
Cleniatitis,  while  feeble  plants  of  Linaria  Linaria,  though  in  rich  earth, 
failed  utterly  last  season.  We  had  to  change  the  soil  and  put  in  new 
plants  to  keep  the  stock  good.  They  are  impatient  of  restraint  and  want 
to  ramble  about  at  will,  as  plants  almost  seem  to  have  a  will. 

The  following  twelve  perennials  among  others  in  the  garden  have  failed 
more  or  less  or  died,  especially  in  the  middle  of  the  patch: 

Boltonia  asteroides,  Coreopsis  lanceolafa,  Olecoma  hederaceay  Helianihus 
gigajiteus,  Helianthus  grosse-serratus,  Maruhium  vidgare,  Rudbeckia  speciosa, 
Scrophularia  Marylandica,  Spathyema  fcetida,  Uvularia  perfoliata,  Viola 
lanceolata,  Vleckia  (Lophanthus)  7iepeioides. 

Here  permit  me  to  quote  a  little  from  a  paper  presented  at  the  recent 
meeting  of  the  Society  for  the  Promotion  of  Agricultural  Science: 

**It  Is  very  instructive  to  note  how  much  better  many  of  the  weeds  thrive  when 
they  get  away  from  the  spots  where  they  have  been  confined  for  two  to  six  years. 
Seedlings  of  Dutura  Tattda  are  larger  in  the  bed  of  Plantago  major  than  they  are 
in  their  own  bed  where  their  parents  grew.  After  three  years  the  plantain  men- 
tioned has  nearly  run  out,  and  Amaranthvs  albus  ha's  entirely  disappeared.  Ohe- 
nopodium  album  grew  finely  for  a  couple  of  years,  but  of  late  has  made  a  small  dis- 
play, and  has  suffered  from  the  attacks  of  insects  and  probably  from  other  causes. 

Panioum  Crus-galU  behaved  lilte  Chimopodivm,  and  has  had  a  hard  time  of  it,  need- 
ing considerable  attention.  Barnyard  grass  likes  the  best  that  can  be  got,  and  if 
it  can't  get  that,  will  go  into  a  rapid  decline. 

The  seedlings  of  Polygonum  Peisicaria  are  feeble  this  year  and  are  overtopped 
by  intruders  from  adjoining  plots,  such  as  ragweed  and  prickly  lettuce. 

Chenopodium  glaucum  doesn't  seem  very  persistent  for  a  plant  that  ranks  among 
the  weeds,  but  it  shies  off  from  its  home  ground  as  though  searching  for  fresh 
fields.  Thlaspi  arvenae  is  very  feeble,  and,  like  the  last,  seems  to  be  hunting  for  a 
soft  place  that  just  suits  it.  Polygonum  avlculare  grows  near  the  foot-path  about  the 
doors  of  dwellings,  and  thrives  with  abuse,  seeming  to  enjoy  tramping  upon  by 
feet,  but  in  my  plots,  I  have  difllculty  in  growing  it.  Insects  prey  upon  it;  rust 
causes  it  to  dwindle  and  disappear.  Motherwort  grows  rank,  four  feet  high  near  the 
barnyard  fence,  and  the  flowers  are  covered  with  bees,  but  when  kept  several  year* 
in  the  same  bed  it  goes  off  into  the  sulks  as  though  neglected.  In  moist,  rich  and 
mellow  soil  Cyperus  esculentits  grows  luxuriantly  for  a  couple  of  years,  and  after  that 
makes  little  display,  as  though  tired  out  and  pining  for  something  new." 

Almost  every  one  has  seen  or  heard  about  fairy  rings  often  seen  in 
lawns  or  old  pastures.  Here  some  species  of  fungi,  such  as  Maraamius^ 
oreoidea  and  others,  spread  out  a  foot  or  so  each  year,  more  or  less,  in  the 
form  of  a  circle,  killing  or  weakening  the  grass  where  it  grows.  These 
plants  seem  to  require  a  fresh  place  for  growth  each  year. 

Marsilia  quadrifoliu  and  the  wild  rice  (Zizania  aquatica)  have  often 
been  driven  from  the  pond  to  the  extreme  margin  and  sometimes  above 
the  edge  of  the  water  by  some  insect,  crustacean  or  snail.  Beyond  the 
reach  of  these  enemies  they  thrive  well  from  year  to  year.  During  the 
winter  of  1894-95  the  ice  on  the  pond  was  solid  and  of  unusual  thickness 
for  many  weeks.  The  loss  of  air,  with  the  cold  or  something  else,  caused 
the  death  of  all  the  fish  and  most  likely  many  of  the  other  small  animals. 
The  following  summer  Marsilia  and  wild  rice  spread  out  and  grew  in  the 
water  as  never  before  nor  since,  for  their  enemies  had  been  killed.  Pringle, 
in  notes  on  Mexico,  speaks  of  collecting  grasses  beneath  the  thorn  bushes, 
where  they  had  not  been  reached  by  cattle. 
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Wallace,  in  his  work  on  Darwinism,  says: 

"People  do  not  see  the  constant  and  daily  search  after  food,  the  failure  to  ob- 
tain which  means  weakness  or  death;  the  constant  effort  to  escape  enemies;  the 
ever-recurring  struggle  against  the  forces  of  nature." 

This  statement,  made  with  reference  to  animals,  seems  to  apply  equally 
well  to  plants.    Again  I  quote  from  Wallace: 

"It  is  not  so  commonly  known  that  if  a  garden  Is  left  to  becoro<%  altogether  wild, 
the  weeds  that  first  take  possession  of  it,  often  covering  the  whole  surface  of  the 
ground  with  two  or  three  different  kinds,  will  themselves  be  supplanted  by  others, 
so  that  in  a  few  years  many  of  the  original  flowers  and  of  the  earliest  weeds  may 
alike  have  disappeared.  This  is  one  of  the  very  simplest  cases  of  the  struggle  for 
existence,  resulting  in  the  successive  displacement  of  one  set  of  species  by  another; 
but  the  exact  causes  of  this  displacement  are  by  no  means  of  such  a  simple  nature. 
All  the  plants  concerned  may  be  perfectly  hardy,  all  may  grow  freely  from  seed, 
yet  when  left  alone  for  a  number  of  years,  each  set  is  in  turn  driven  out  by  a  suc- 
ceeding set." 

DeCandalle  says: 

"All  the  plants  of  a  country  are  at  war  with  each  other,  each  one  struggling  to 
occupy  ground  at  the  expense  of  its  neighbor." 

Again  from  Wallace : 

"Besides  this  direct  competition,  there  is  one  not  less  powerful  arising  from  the 
exposure  of  almost  all  plants  to  destruction  by  animals.  The  buds  are  destroyed 
by  birds,  the  leaves  by  caterpillars,  the  seeds  by  weevils;  some  insects  bore  into  the 
trunk,  others  burrow  into  the  twigs  and  leaves;  slugs  devour  the  young  seedlings 
and  the  tender  shoots,  wireworms  gnaw  the  roots.  Herbivorous  mammals  devour 
many  species  bodily,  while  some  uproot  and  devour  the  buried  tubers. 

"Besides  having  to  protect  themselves  against  competing  plants  and  against 
destructive  animals,  each  species  can  sustain  a  certain  amount  of  heat  and  cold, 
each  requires. a  certain  amount  of  moisture  at  the  right  season,  each  wants  a 
proper  amount  of  light'  or  of  direct  sunshine,  each  needs  certain  elements  in  tb«* 
soil.  The  struggle  for  existence  in  plants  is  threefold  in  character  and  infinite  m 
complexity. 

"We  must  not  overlook  the  fact  so  well  established  that  one  of  the  greatest 
points  to  be  gained  by  migration,  is  to  enable  the  flowers  of  different  stocks  of  a 
species  to  be  cross-fertilized  and  thereby  improved  in  vigor  and  productiveness. 

"No  doubt  many  of  these  facts  are  familiar  to  you,  if  so,  all  the  better,  for  we 
can  then  discuss  their  meaning  to  greater  advantage.  They  teach  emphatically 
some  of  the  good  reasons  for  a  rotation  of  crops,  which  means  new  flelds  for  old 
or  for  new  plants.  As  Lubbock  says  in  his  "Flowers,  Fruits  and  Leaves": 
^Farmers  have  found  by  experience  that  It  is  not  desirable  to  grow  the  same  crops 
in  the  same  fleld  year  after  year,  because  the  soil  becomes  more  or  less  exhausted. 
The  powers  of  dispersion  possessed  by  many  seeds  are  a  great  advantage  to  the 
species.  Moreover  they  are  also  advantageous  in  giving  the  seed  a  chance  of 
germinating  in  new  localities  suitable  to  the  requirements  of  the  species.*  " 

People  often  think  of  animals  as  traveling  from  place  to  place,  but  for- 
get that  plants  can  travel  as  well.  By  an  almost  infinite  number  of  de- 
vices seeds  and  fruits  of  plants  flee  from  the  parental  spot  on  the  wings 
of  the  wind,  float  on  currents  of  ocean,  lake  and  river.  They  are  shot 
by  bursting  pods  and  capsules  in  every  direction.  With  hooks  and  glands 
they  cling  to  the  coverings  of  animals.  Allured  by  brilliant  colors,  birds 
and  many  other  animals  seek  and  devour  the  fruits  of  many  plants,  the 
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iieedf*  of  which  are  proHerved  from  harm  by  a  solid  armor  and  are  soon 
sown  broadcast  over  the  land  readv  to  start  new  colonies.  Nuts  are 
often  carried  by  squirrels,  a  few  in  a  place,  for  many  rods  and  there 
securely  buried.  By  a  slow  process  which  amounts  to  considerable  in  a 
few  years,  many  plants  send  forth  roots,  rootstocks,  stolons  and  runners, 
and  thus  increase  their  possessions  or  find  new  homes. 

The  various  devices  by  which  plants  are  shifted  from  place  to  place  is 
not  merely  to  extend  and  multiply  the  species  and  reach  a  fertile  soil,  but 
to  enable  them  to  flee  from  the  great  number  of  their  own  kind,  and  their 
enemies  among  plants  and  parasitic  plants.  The  adventurers  among 
plants  often  meet  with  the  best  success,  not  because  the  seeds  are  larger 
or  stronger  or  better,  but  because  they  find  for  a  time  more  congenial 
surroundings.  Our  weeds  are  good  illustrations  of  this  point.  They  are 
carried  for  long  distances  by  man  and  by  him  are  planted  in  new  ground 
that  has  been  well  prepared.  Every  horticulturalist  knows  that  apples 
grown  in  a  new  country,  if  suitable  for  apples,  are  fair  and  healthy,  but 
the  scab  and  codling  moth  and  bitter  rot  and  bark  louse  sooner  or  later 
arrive,  each  to  begin  its  peculiar  mode  of  warfare.  Peach  trees  in  new 
plllres  remote  from  others  are  often  easily  grown  and  free  from  dangers, 
but  soon  will  arrive  the  yellows,  borers,  leaf  curl,  rot,  and  a  number  of 
other  enemies  to  combat.  For  a  few  years  plums  are  grown  without 
danger  from  rurculio  or  rot  or  shothole  fungus.  It  has  long  been  known 
that  the  surest  way  to  grow  a  few  cabbages,  radishes,  squashes,  cucum- 
bers or  potatoes  is  to  plant  them  here  and  there  in  good  soil  at  consider- 
able distances  from  where  any  have  heretofore  been  grown.  For  a  time 
enemies  do  not  find  them.  I  have  often  noticed  that  while  pear  blight 
decimated  or  swept  olf  large  portions  of  a  pear  orchard,  a  few  isolated 
trees  scattered  about  the  neighborhood — many  neighborhoods — usually 
remain  healthy.  The  virgin  soil  of  the  Dakotas  produced  at  a  trifling  ex- 
pense healthy,  clean  wheat,  but  it  was  not  long  before  the  Russian  thistle, 
false  flax  and  other  pests  followed  to  contest  their  rights  to  the  soil.  If, 
ns  in  endemic  species,  they  seem  for  some  reason  to  be  much  restricted, 
they  are  very  likely  to  become  extinct  and  give  way  to  those  not  so  re- 
stricted. Perhaps  one  reason  why  some  plants  have  become  extinct  or 
nearly  so  is  their  lack  of  means  of  migration.  As  animals  starve  out  in  cer- 
tain seasons  when  food  is  scarce,  or,  more  likely,  migrate  to  regions 
which  can  afford  food,  so  plants  desert  worn-out  land  and  seek  fresh 
fields.  As  animals  retreat  to  secluded  and  isolated  spots  to  escape  their 
enemies,  so  many  plants  accomplish  the  same  thing  by  finding  the  best 
places  with  some  of  their  seeds  sown  in  many  regions.  Frequent  rotations 
sivm  to  be  the  rule  for  many  plants  when  left  to  themselves  in  a  state  of 
naturt\  Confining  to  a  i>ermanent  spot  invites  parasites  and  other 
enemies  and  a  depleteii  soil,  while  health  and  vigor  are  secured  by  fre- 
quent migrations, 

THE    WEED  GARDEN. 

For  about  five  years  |>ast,  the  Botanical  De|>artment  at  Michigan  Agri- 
cultunil  College  has  ujaintaintHi  a  w^hhI  garden  in  which  one  hundred 
8IKHM0S  or  mon»  of  our  nu>st  troublesome  wei^s  are  grown  in  plots,  each 
five  by  six  fivt,  and  all  plainly  lalx^hHl  with  common  and  scientific  names. 
For  ten  years  previous  a  smaller  garden  was  maintained  for  a  portion  of 
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the  time.  These  plots  are  instructive  to  students  and  visitors,  and  to  no 
one  more  than  to  the  one  who  designed  and  manages  the  garden.  Here 
many  agricultural  students  resort  and  make  collections  of  seeds  for  imme- 
diate or  future  study,  and  sometimes  herbarium  specimens  as  well. 

Such  a  garden  is  especially  appropriate  at  an  agricultural  college  or 
experiment  station.  A  professor  of  our  State  Normal  School  was  so  much 
impressed  with  such  a  garden  as  an  educator,  after  seeing  ours,  that  he 
forthwith  secured  a  suitable  spot  and  started  one  on  a  portion  of  the 
campus. 

In  some  respects  my  experience  in  connection  with  these  weeds  has 
been  different  from  that  of  most  others,  much  depending  on  the  particular 
locality,  the  exposure  and  the  natuin?  of  the  soil.  The  land  I  have  used 
slopes  to  the  south  and  more  than  half  of  it  is  moderately  stiff  clay.  The 
perennials  and  biennials  have  remained  in  most  cases  each  in  the  same 
plot;  the  annuals  have  usually  been  self-seeding.  The  soil,  not  having 
been  spaded  over,  has  become  pretty  solid.  As  every  experimenter  with 
plots  has  observed,  where  the  plants  are  at  all  crowded,  those  around  the 
margins  of  the  plot  are  larger  than  those  near  the  middle.  As  we  might 
expect,  seeds  of  many  of  these  weeds  find  their  way  into  surrounding 
plots,  there  to  contest  the  space  with  others  or  to  make  trouble  to  the 
person  who  tends  the  garden.  It  is  very  instructive  to  note  how  much 
better  many  of  these  plants  thrive  when  they  get  away  from  the  spot 
where  they  have  been  confined  for  two  or  four  years  or  more. 

Some  grains  of  Bromus  secalinus  were  sown  in  the  spring  of  '96  and 
made  a  stout  growth  with  not  a  sign  of  a  panicle.  Part  of  it  winter 
killed.  In  autumn  of  '90  more  grain  was  sown  adjoining  the  first  that 
was  sown  in  spring.  On  June  20  of  this  year  the  panicles  of  both 
lots  of  plants  are  of  the  same  height  and  vigor,  and  there  cannot  be  two 
days'  difference  in  the  time  of  blossoming.  As  we  have  this  plant,  its 
habit  is  pretty  well  fixed,  so  it  requires  an  autumn,  a  winter  and  a  spring, 
with  a  little  of  early  summer,  to  run  its  course.  Iva  xanthifolia  we  have 
grown  for  several  years,  though  it  is  not  known  in  the  southern  peninsula 
of  the  State.  The  plants  thrive  in  the  upper  peninsula,  where  they  prob- 
ably came  from  the  west  and  lodged  as  in  the  mouth  of  a  great  cornucopia 
open  to  the  west.  This  plant  has  not  emigrated  into  the  southern  penin- 
sula, probably  because  it  doesn't  understand  navigating  the  waters  of  Lake 
Michigan.  In  gathering  seeds  from  melting  snow,  the  last  of  a  snow  bank, 
a  single  seed  of  Cycloloma  platyphyllum  was  found.  Diligent  search  was 
made  the  next  summer  without  finding  any  plants  of  this  species,  and  none 
had  formerly  been  found. 

Shephard's  purse  is  often  much  affected  with  a  filngus  knows  as 
CystopuSy  so  much  so  that  large  patches  scarcely  produce  any  seeds  and 
large  areas  perish  from  the  face  of  the  earth.  Cocklebur  often  has  a  hard 
struggle  here  on  account  of  the  attacks  of  a  mildew,  and  more  recently 
by  a  rust  also.  In  some  seasons,  on  this  account,  scarcely  any  seeds  are 
produced. 

In  our  weed  garden,  grass  garden  and  botanic  garden  proper,  June 
grass  causes  us  more  trouble  than  any  other  weed.  It  is  small  for  a  time 
and  escapes  notice;  the  rootstocks  improving  the  opportunity,  and  after  a 
little  we  are  obliged  to  root  out  considerable  patches  of  cultivated  plants 
to  get  rid  of  it.  Couch  grass  is  larger,  less  common  and  is  more  easily 
detected. 
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The  failure  of  so  many  weeds  to  maintain  their  vigor  where  long  kept 
in  one  spot,  after  all,  is  what  we  might  expect,  now  that  we  think  of  it, 
for  most  of  them  have  for  many  years  been  grown  and  pampered  on  the 
richest  land  and  under  good  cultivation.  There  are  some  exceptions, 
among  which  are  two  or  three  fleabanes,  ox-eye  daisy  and  narrow  dock. 

Parasitic  fungi  take  rank  as  weeds,  when  they  attack  our  cultivated 
plants,  but  they  are  our  friends  when  they  attack  weeds  of  the  field  and 
garden.  A  portion  of  our  weed  garden  is  given  up  to  growing  plants 
affected  by  parasites.  Here  is  a  patch  of  clover  with  the  snaky  dodder 
sucking  the  life  from  the  stems,  and  near  by  is  a  barberry  bush  in  the 
midst  of  a  small  patch  of  wheat;  the  busli  sends  spores  to  the  wheat 
and  from  the  old  wheat  straw  spring  spores  to  attack  the  barberry. 

A  sedge  and  a  nettle  are  in  like  manner  rendered  obnoxious  to  each 
other  by  a  rust.  Last  spring,  to  secure  red  cedars  with  the  cedar  apple* 
that  work  on  apple  trees,  producing  rust  on  the  leaves,  our  friend  Dr. 
Halsted  of  New  Jersey  sent  me  some  young  red  cedars  containing  good 
specimens  of  the  coveted  parasite.  Near  these  are  planted  two  young^ 
trees  of  red  astrachan,  little  realizing  the  fate  that  awaits  them  next 
spring  when  the  Gpinvosporanginm  matures  its  teleutospores.  Numerous 
other  examples  might  be  given,  but  these  will  serve  to  illustrate  what  has 
become  a  very  attractive  feature  of  our  weed  garden. 

DONATIONS  TO  THE  COLLEGE. 

From  A.  O.  Farwell,  Detroit,  Mich. : 
12  kinds  of  seeds  from  India. 

From  G.  H.  Hicks,  Washington,  D.  C: 
3  kinds  of  plants. 

From  Edgar  Grimm,  Portland,  Oregon : 

Leaves  of  red  clover  in  form  of  cornucopije. 

From  A.  A.  Tylor,  Easton,  Penn. : 
Seeds  of  Polygonum  arifolium. 

From  E.  L.  Moseley,  Sandusky,  O.: 
6  kinds  of  seeds.  ; 

From  D.  M.  Andrews,  Boulder,  Colorado: 
28  species  of  seeds  of  plants. 

From  W.  F.  Ganong,  Northampton,  Mass.  : 
114  kinds  of  seeds. 

From  Kew  Gardens,  England: 
73  kinds  of  seeds. 

From  W.  A.  Burpee,  Philadelphia,  Pa.: 
Seeds  of  Pink  Cupid,  Sweet  Pea. 

From  C.  E.  Hollister,  Laingsburg,  Mich.: 
A  lot  of  seeds,  mixed,  of  wild  plants. 

From  Shaw  Gardens,  St.  Louis,  Mo.: 
1  live  plant.  ' 

From  B.  D.  Halsted,  New  Brunswick,  N.  J.: 

Live  cedar  trees  affected  with  Gymnosporangium. 
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GIFTS  TO  OTHERS. 


To  TJni versify  of  Michigan : 
48  kinds  of  shrubs  and  trees. 
148  kinds  of  herbaceous  plants. 

To  State  Normal  School: 
87  kinds  of  plants. 
36  kinds  of  seeds. 

To  Cornell  University: 
39  species  of  seeds  of  grasses. 

To  D.  M.  Andrews,  Boulder,  Colorado : 
26  kinds  of  seeds. 

Some  exchanges  have  been  made  to  increase  our  collections  in  the 
herbarium  and  in  the  botanic  garden. 

We  have  managed  to  double  up  and  exchange  work  in  a  manner  to 
permit  Professor  Wheeler  to  spend  about  two  weeks  at  Institutes,  and 
I  was  absent  four  weeks  for  this  purpose. 

I  again  tender  my  thanks  to  Professor  C.  F.  Wheeler  and  to  Instructor 
B.  0.  Longyear  for  valuable  and  faithful  work  and  for  their  hearty  co- 
operation in  the  interest  of  the  department.  I  am  exceedingly  pleased 
with  your  hearty  support  ever  since  coming  to  M.  A.  C. 

I  am  yours  sincerely, 

W.  J.  BEAL, 
Professor  of  Botany  and  Forestry, 
Agricultural  College,  Mich., 
June  SO,   1897. 


REPORT   OF   THE    DEPARTMENT    OF   ZOOLOGY    AND    PHYSI- 
OLOGY. 
To  the  President: 

Sir — I  have  the  honor  to  submit  the  following  report  of  the  Department 
of  Zoology,  Physiology  and  Geology  for  the  year  ending  June  30,  1897. 

The  classes  which  have  received  instruction  in  the  department  during 
the  year  were  as  followi^: 

Students. 

Sophomore  Anatomy  and  Physiology,  May  to  Aug.,  1896 36 

Sophomore  Anatomy  and  Physiology,  April  to  June,  1897 17 

Junior  Anatomy  and  Physiology,  Sep.  to  Dec,  1896 30 

Junior  Entomology,  May  to  Aug.,  1896 24 

Junior  Entomology,  April  to  June,  1897 27 

Senior  Entomology,  May  to  Aug.,  1896 6 

Senior  Entomology,  April  to  June,  1897 3 

Senior  Zoology,  Sep.  to  December.,  1896 ^ 

Senior  Geology,  Jan.  to  March,  1897 17 

Total 16& 
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As  members  of  all  these  classes,  with  a  single  exception  (gedlogy),  are 
required  to  do  a  large  amount  of  laboratory  work  in  addition  to  the  class- 
room exercises,  it  will  be  seen  that  the  time  has  been  pretty  well  filled. 

At  the  close  of  the  fall  term  G.  C.  Davis,  M.  S.,  instructor  in  zoology 
since  March,  1893,  resigned  his  position  in  the  department  and  removed 
to  California  on  account  of  the  failing  health  of  his  wife.  While  his 
withdrawal  was  deeply  regretted,  the  College  was  fortunate  in  securing 
as  his  successor,  Mr.  Rufus  H.  Pettit,  B.  S.  A.,.  Cornell  University,  class 
of  1895,  who  for  a  year  and  a  half  had  been  serving  as  Assistant  State 
Entomologist  of  Minnesota.  Mr.  Pettit  has  fully  demonstrated  his  ability 
as  an  instructor  and  an  entomologist,  yet  I  desire  to  call  attention  to  the 
fact  that  it  is  an  utter  impossibility  for  any  one  person,  no  matter  how 
well  qualified,  to  serve  as  instructor  in  entomology,  zoology  and  anatomy, 
and  as  entomologist  of  the  Experiment  Station,  and  do  justice  to  all  the 
work  of  these  positions.  In  my  opinion  it  will  be  necessary  very  soon  to 
separate  the  zoological  work  of  the  Experiment  Station  entirely  from 
that  of  the  College,  the  Station  employing  an  entomologist  who  can  give 
his  entire  attention  to  that  work.  It  would  seem  perfectly  obvious  that  a 
college  department  doing  the  work  of  instruction  in  the  three  separate 
sciences, — anatomy,  zoology  and  geology,  and  making  a  specialty  of  ento- 
mology, cannot  do  justice  to  the  students  while  nearly  half  the  time  of 
the  professor  and  the  single  assistant  must  be  given  to  Experiment  Sta- 
tion work. 

The  equipment  of  the  department  has  been  materially  improved  during 
the  year  by  the  purchase  of  two  more  compound  microscopes  and  a  dis- 
secting microscope,  some  lesser  apparatus  and  accessories,  and  several 
books  of  reference  and  laboratory  manuals.  A  good  photo-micrographie 
outfit  is  very  desirable  and  should  be  added  as  soon  as  the  more  pressing 
needs  have  been  supplied. 

The  radical  change  in  the  College  year,  with  a  prospective  summer 
vacation  in  place  of  the  long  winter  vacation,  has  made  the  present 
year's  work  harder  both  for  students  and  instructors,  but  it  is  not  too 
soon  to  say  that  the  results  will  be  vastly  better  in  the  future,  both  in 
amount  and  character  of  work  done,  at  least  so  far  as  this  department 
is  concerned. 

Respectfully, 

WALTER  B.  BARROWS, 
Professor  of  Zoology  and  Physiology. 
Agricultural  College,  Mich., 
June  30,  1807. 
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REPORT    OF   THE    CURATOR    OF    GENERAL    MUSEUM. 

To  the  President: 

Sir — I  have  the  honor  to  submit  the  following  report  on  the  General 
Museum  for  the  year  ending  June  30, 1897: 

The  condition  of  the  collections  remains  about  the  same  as  last  year, 
although  the  instalation  of  two  new  cases  last  year  has  allowed  the  re- 
arrangement of  the  larger  mammals  and  a  more  attractive  display  of  the 
really  fine  specimens  of  these  animals  which  until  now  were  almost  ob- 
scured by  crowding.  Several  important  additions  to  the  collections  have 
been  made.  The  deer  carcass  presented  last  year  by  Mr.  C.  J.  Davis  of 
Lansing  was  sent  to  Rochester,  N.  Y.,  and  the  skeleton,  beautifully 
mounted  at  an  expense  of  f 40,  is  now  on  exhibition.  By  purchase  we 
also  secured  some  very  fine  teeth  and  a  few  bones  of  a  mastodon  whose 
remains  were  found  imbedded  in  a  swamp  at  Eau  Claire,  Berrien  county. 
Three  of  the  molars  are  exceptionally  well  preserved,  being  almost  as 
perfect  and  as  compact  as  if  taken  from  a  freshly  killed  animal  instead  of 
having  been  buried  in  mud  for  thousands  of  years.  Perhaps  the  most 
important  single  gift  to  the  museum  during  the  year  is  a  collection  of  46 
bird  skins  presented  by  Mr.  O.  B.  Warren,  formerly  of  Palmer,  Mar- 
quette county,  where  these  specimens  were  collected.  All  are  well  pre- 
pared skins  of  desirable  species,  and  among  them  are  several  rare  birds, 
two  of  these  furnishing  "first  records''  for  the  State. 

In  pursuance  of  a  policy  adopted  when  1  first  took  charge  of  the  Museum, 
it  has  been  my  aim  to  build  up  the  biological  collections  so  far  as  possible 
with  specimens  actually  taken  in  Michigan,  and  purchases  have  been 
confined  almost  entirely  to  such  examples.  It  doubtless  will  be  several 
years  before  our  collections  of  Michigan  mammals,  birds  and  reptiles 
will  approach  completeness,  but  each  year  some  new  species  will  be 
added,  or  some  better  examples  of  those  already  on  hand.  Of  course 
donations  of  good  specimens  from  any  source  are  always  gladly  received. 

The  Museum  is  one  of  the  strong  attractions  for  visitors  to  the  College, 
and  its  increasing  popularity  is  indicated  by  the  number  of  visitors.  Not 
only  do  our  own  students  and  their  friends  visit  the  place  frequently,  but 
ever  since  the  completion  of  the  electric  road  to  the  College  visitors  from 
Lansing  and  "transients"  from  all  parts  of  the  State  avail  themselves 
of  the  opportunity  to  see  the  collection.  The  Museum  is  open  daily, 
including  Sundays,  from  8  a.  m.  to  6  p.  m. — or  in  winter  until  dark — and 
there  is  rarely  a  day  when  several  visitors  may  not  be  found  there  at  any 
time  between  these  hours.  It  May,  1896,  a  register  for  visitors  was 
opened  in  the  Museum,  and  although  no  attendant  has  been  left  in  charge 
of  it,  all  visitors  are  requested  to  record  their  names,  with  place  of  resi- 
dence and  date  of  visit.  Of  course,  however,  many  fail  to  comply  with  the 
request.  During  the  past  year,  from  July  1,  1896,  to  June  30,  1897,  4,830 
names  were  entered  on  the  register,  and  it  was  estimated  that  at  least 
2,500  morp  visitors  failed  to  register.  This  would  give  an  average  daily 
attendance  of  at  least  20,  and  indicates  something  of  the  utility  of  the 
Museum  as  a  popular  educator,  while  it  is  also  certain  that  some  visitors, 
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:first  attracted  by  the  collections,  have  their  attention  directed  afterward 
to  other  features  of  interest  about  the  College,  and  so  come  to  realize 
something  of  the  magnitude  of  the  institution  and  the  opportunities  for 
^n  education  which  are  offered  here. 

The  Museum  is  overcrowded  with  specimens  and  it  is  very  desirable  that 
more  case  room  should  be  provided  at  once,  not  simply  for  the  display  of 
<;ollections  now  kept  necessarily  stored  out  of  sight,  but  in  order  to  protect 
from  deterioration  other  specimens  which  are  now  exposed  to  dust  and 
possible  vandalism.  A  commodious,  fire-proof  building  for  the  Museum 
and  Library  is  one  of  the  most  imperative  needs  of  the  institution,  and 
I  would  urge  most  strenuously  that  no  opportunity  be  lost  of  impressing 
this  fact  upon  the  State  Board  of  Agriculture  and  upon  members  of  the 
legislature. 

I  append  a  list  of  the  principal  accessions  to  the  Museum  during  the 
past  two  years,  the  list  for  the  year  ending  June  30,  1896,  having  been 
omitted  by  oversight  from  the  report  last  year.  Unless  otherwise  speci- 
•fied,  the  accessions  are  gifts. 


LIST  OF    ACCESSIONS  TO    THE  GENERAL  MUSEUM. 

July  i,  1895^  to  June  30^  1896. 

J.  H.  Banghart — Three  deer  skulls  from  northern  Michigan. 

W.  B.  Barrows — Mounted  catbird,  skin  of  kingbird,  skins  of  wood- 
^huck  and  two  chipmunks,  young  robin  mounted,  various  young  birds  in 
alcohol,  silvery  bat  (Ldsionycteris  nociivagans)^  four  sijakes. 

A.  F.  Bott — Skull  of  colt  (hydrocephalic). 

R.  C.  Bradley — Sections  of  alders  cut  by  beaver. 

B.  F.  Bush — Mycelium  of  fungus. 

C.  D.  Butterfield— Spotted  adder  (Ophibolus). 
Leon  J.  Cole — Young  water-snake  (Tropidonotus). 
"Chas.  J.  Davis — Carcass  of  deer  for  skeleton. 

G.  C.  Davis — Specimens  of  silver  ore  from  southern  California. 

Geology  class  of  1896 — Two  specimens  of  carboniferous  fossils  (Lepido- 
dendrids)  from  Grand  Ledge. 

T.  L.  Hankinson — Two  skins  of  black-throated  bunting,  skin  of  Phila- 
delphia vireo,  specimen  of  meadow-mouse  (Arvicola). 

Mrs.  F.  W.  Hunt,  Lansing — Specimen  of  spider  monkey  (Cehus  sp.)  for 
skeleton. 

Tod  Kincaid,  per  I.  H.  Butterfield — Native  gold  in  quartz,  from  Crip- 
ple Creek,  Colo. 

B.  O.  Longyear — Nest  and  eggs  of  black-throated  bunting,  specimen  of 
fox-squirrel. 

Eugene  Maguire — Common  weasel  (Putorius), 

J.  W.  Rigterink — Red-winged  blackbird. 

E.  D.  Sanderson — About  80  specimens  of  minerals  and  fossils  (ex- 
change). 

Percy  E.  Selous,  Greenville — Nine  specimens  of  mounted  birds,  one 
mammal  (skunk),  18  skulls  of  various  kinds  (purchased);  two  mounted 
specimens  of  pied-billed  grebe  (gift). 
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W.  C.  Stewart — Red-bellied  woodpecker. 

C.  H.  VanAuken — Little  black  bat  (Vespertilio  gryphus). 

George  H.  Warren,  Flint — Two  hundred  birds'  eggs,  representing  85 
species. 

L.  Whitney  Watkins,  Manchester — Four  specimens  of  chipping  spar- 
row, skins,  immature. 

A.  H.  WTiitehead,  Lansing — Barnacles  from  sea  tortoise  (Florida). 

JiUy  i,  1896,  to  June  SO,  1897, 

W.  B.  Barrows — Sixteen  specimens  in  alcohol  of  mammals,  birds,  rep- 
tiles, and  fish;  1  mole  skull,  2  birds'  skulls. 

Dr.  W.  J.  Beal — Cast  skin  of  snake;  specimen  of  red  squirrel  with 
white  tail. 

C.  S.  Brooks — Plymouth  Rock  fowl,  for  skeleton. 

O  8.  Burcham — American  bittern  (Botaurus). 

O.  P.  Chapin,  Ribble,  Mich. — Albino  kingbird  (Ti^rcmnus  tyrannus), 

Leon  J.  Cole  and  T.  L.  Hankinson — Massasauga  (Sistrurus  caterinatus), 
young  Carolina  grebe. 

B.  L.  Comstock,  Eau  Claire,  Mich. — Part  of  lower  jaw  of  mastodon, 
with  six  molars,  fragments  of  tusk,  and  a  few  pieces  of  other  bones,  ex- 
humed at  Eau  Claire.    (Purchased.) 

Prof.  A.  A.  Crozier — Mexican  "quirt." 

Edward  A.  Giikey,  Lansing — Eight-legged  kitten. 

T.  L.  Hankinson — Short-tailed  shrew,  white-footed  mouse,  and  Baird's 
sandpiper. 

Richard  Harrison — Mole  (Scalops  aquati<m8). 

B.  O.  Longyear — Ten  specimens  of  fossils  and  polished  rocks;  imper- 
fect skeleton  of  very  large  snapping  turtle  (Chelydra  serpentina) ;  young 
tortoise  (Chrysemys)  ;  2  young  chimney  swifts. 

W.  A.  Oldfield,  Port  Sanilac — Great  northern  diver  or  loon,  and  horned 
grebe  (Colymhus  auHtus). 

E.  D.  Sanderson — Fifteen  skins  of  small  mammals  (exchange),  set  of  3 
marsh  hawk's  eggs. 

Percy  E.  Selous,  Greenville — Six  speciqiens  of  mounted  birds,  viz.: 
northern  raven,  hawk  owl,  marsh  hawk,  pair  black-backed  woodpeckers, 
Canada  goose.     (Purchased.) 

R.  H.  Stocoum — Silk  **cap"  or  web  from  Belding  silk  mill. 

Oscar  B.  Warren,  Hibbing,  Minn. — Collection  of  46  bird  skins,  includ- 
ing several  rare  species  and  two  new  to  the  State,  all  collected  in  Mar- 
quette county,  Mich. 

O.  P.  West — Red  bat  (AtaJapha  novehoraamsis). 

Prof.  C.  F.  Wheeler — Large  specimen  of  horse-shoe  crab,  from  Atlantic 
coast;  nest  of  paper  wasp  (Vespa  maculata) ;  very  large  larva  of  scaraboeid 
beetle. 

Respectfully, 

WALTER  B.  BARROWS, 

Curator  of  Goieral  Museum. 
Agricultural  College,  Mich,, 
June  SO,  1897. 
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REPORT  OF  THE  DEPARTMENT  OF  MATHEMATICS  AND  CIVIL 

ENGINEERING. 

To  the  President: 

Sir — The  report  of  this  department  which  was  made  last  year  included 
a  period  ending  with  the  summer  term  of  1896,  hence  extending  some- 
what beyond  the  close  of  the  fiscal  year  ISOS^Oe.  Accordingly,  this  re- 
port will  deal  only  with  the  record  of  the  three  terms  of  the  College  year 
just  past. 

There  has  been  no  change  in  the  instructing  force  engaged  in  the  work 
of  the  department.  Assistant  Professor  W.  Babcock  and  Instructor  C.  C. 
Pashby  have  continued  to  discharge  faithfully  and  efficiently  the  duties 
of  their  respective  positions.  That  these  duties  have  been  no  less  arduous 
this  year  than  last  is  clearly  shown  in  the  tabulation  given  below.  A 
comparison  of  this  table  with  the  one  in  my  last  report  shows  that  the 
aggregate  attendance  in  all  classes  of  the  department  has  increased  from 
425  in  the  college  year  1895-96,  to  513  in  the  year  1896-97,  an  increase  of 
more  than  20  per  cent. 

INSTRUCTION. 

During  the  three  terms  covered  by  this  report  we  have  met  classes  as 
shown  in  the  following  statement,  which  also  indicates  the  instructor  in 
charge  of  each  and  the  number  of  students  enrolled  in  the  department 
each  term. 

Fall  term,  1896 — Seniors,  one  class  in  graphic  statics,  Mr.  Pashby. 
Juniors,  one  class  in  integral  calculus,  Assistant  Professor  Babcock;  and 
one  class  in  surveying,  with  afternoon  practice  in  the  field,  Professor 
Vedder.  Sophomores,  one  class  in  trigonometry,  Professor  Vedder;  and 
one  class  in  solid  geometry,  Assistant  Professor  Babcock.  Freshmen, 
three  classes  in  algebra ;  one  for  mechanical  students,  commencing  with 
the  subject  of  quadratics,  in  tiharge  of  Assistant  Professor  Babcock,  and 
two  for  agricultural  students,  beginning  the  study  of  algebra,  in  charge 
of  Mr.  Pashby.  Total  enrollment  for  the  Fall  term,  in  all  regular  classes, 
175. 

Winter  term,  1897 — Seniors,  one  class  in  hydraulics,  Professor  Vedder. 
Juniors,  one  class  in  mechanics  of  engineering.  Professor  Vedder.  Sopho- 
mores, one  class  in  analytic  geometry,  Assistant  Professor  Babcock. 
Freshmen,  one  class  in  algebra,  second  term's  work  for  mechanical  stu- 
dents. Assistant  Professor  Babcock;  two  classes  in  algebra,  second  term's 
work  for  agricultural  students,  Mr.  Pashby;  and  two  classes  in  plane 
geometry.  Assistant  Professor  Babcock  and  Mr.  Pashby.  Total  enroll- 
ment in  regular  classes  for  the  Winter  term,  175. 

Spring  term,  1897 — Seniors,  one  class  in  civil  engineering  with  after- 
noon field  practice,  Prof.  Vedder.  Juniors,  one  class  in  mechanics  of  en- 
gineering, Professor  Vedder.  Sophomores,  one  class  in  differential  cal- 
culus, Assistant  Professor  Babcock;  one  class  in  plane  trigonometry,  Mr. 
Pashby,  and  one  class  in  surveying  with  afternoon  field  practice.  Professor 
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Tedder.  Freshmeiiy  two  elaases  in  plane  geometry^  Assistant  Professor 
Sabcock  and  Mr.  Pashby;  and  two  classes  in  solid  geometry^  Assistant 
•Professor  Babcock  and  Mr.  Pashby.  Total  enrollment  for  the  Spring 
^enn,  163. 

In  addition  to  the  regular  class  work  as  above  schedaled,  we  have 
given  special  instruction  in  such  subjects  as  lettering,  colored  topography 
and  other  civil  engineering  drawing.  Mr.  Pashby  assisted  me  in  caring 
for  the  afternoon  field  piractice  in  surveying,  although  not  regularly  as- 
signed to  that  work.  AH  teachers  in  the  department  have  been  called 
upon  to  give  special  instruction  in  practical  surveying,  on  Saturdays  and 
at  other  times. 

About  100  special  examinations  have  been  given  and  reported  during 
the  year,  a  smaller  number,  I  believe,  than  for  any  similar  period  since 
I  took  charge  of  the  department.  This  number  does  not  include  examina- 
tions taken  at  entrance,  but  only  those  to  make  up  back  work.  The  un- 
usually small  number  of  special  examinations  would,  therefore,  seem  to 
indicate  better  success  in  the  regular  class  examinations, — an  inference 
which  I  hope  may  prove  to  be  a  fact. 

In  accordance  with  my  custom  in  earlier  reports,  I  have  prepared  the 
following  table,  which  exhibits  in  convenient  form  for  reference  the  totals 
of  the  above  class  record,  and  some  other  points  that  may  be  called  in 
question : 

■  Class  work  of  the  department  of  mathema£ics  and  civU  engineering  for  the  college  year 

1896-97. 


Clase. 

Subject. 

Term. 

No.  of 
diTisions. 

No.  of 

each 
dirision. 

Total  No. 

of  hours 

perweek 

for  the 

class. 

No.  of 
students 
enioUed. 

Freebmeo 

AlMhl« 

Winter'"." 

Spring"!? 

FaU...... 

Wintefin 
Spring... 

u     ''" 
FaU 

Winter"::: 

Spring.... 

FaU 

Winter.... 
Spring 

3 
8 

15 
15 
10 
20 

102 

•m 

100 

tt 

Geometry 

42 

*» 

88 

Sophomores  .^ 

Trigonometry 

Geometry 

Analytic  Geometry. 

Trigonometry 

Bpr^eyf  Qg . 

20 
29 
17 

It 

u 

27 
20 

It 

Dif.  Calcolns 

16 

Jnnion 

7 

»• 

Int.  Calculus. 

Mechanics 

9 

♦» 

7 

»i 

6 

Seniors 

Oraphicsl 

7 

»» 

Hydaulics 

arU  Bogineering.. 

1 

•» 

6 

Totals 

24 

120 

513 

Our  classes  have  used  as  text-books  the  following: 

Van  Velzer  &  Slichter's  School  Algebra  for  agricultural  students,  Van 
Velzer  &  Slichter's  University  Algebra  for  mechanical  students,  Beman 
&  Smith's  Geometry,  Wentworth's  Trigonometry  for  the  Fall  term  class, 
Jones'  Trigonometry  for  the  Spring  term  class,  Wentworth's  Analytic 
Geometry,  Rice  &  Johnson's  Calculus,  Church's  Mechj^Ql^ii^y  Hodgma^ig 
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Manual  of  Land  surveying,  Merriman  &  Jacoby's  Graphic  Statics,  and 
Johnson's  Theory  and  Practice  of  Surveying. 

This  list  is  given  simply  for  convenience  of  future  reference,  and  is  not 
to  indicate  that  our  methods  of  instruction  hold  rigidly  to  the  lines  of  any 
particular  text.  Much  of  the  instruction  is  given  by  lectures,  and  frequent 
references  are  made  to  other  texts  than  those  which  form  the  bases  of  our 
courses. 

EQUIPMENT. 

The  expenditures  of  the  fiscal  year  for  supplies,  instruments,  etc.,  pur- 
chased for  the  department,  aggregate  f 370.35.  The  most  important  item 
of  this  amount  is  one  of  f 284.25,  paid  to  Buff  &  Berger  of  Boston  for  a  new 
engineer's  transit  and  a  solar  attachment  for  the  same.  This  purchase 
follows  a  recommendation  of  my  last  year's  report.  The  instruments  are 
of  the  best,  are  much  appreciated  by  the  department  and  I  am  sure  will 
prove  to  be  additions  wisely  made.  A  new  carpet  has  been  provided  for 
the  office  and  new  window  shades  for  class-rooms  B  and  C.  A  sewer  com- 
puter has  been  added  to  our  instrumental  outfit.  The  supplies  used  in 
field  and  class  work,  stationery,  a  few  small  tools,  and  postage,  complete 
the  list  of  purchases  made,  and  make  up  the  total  above  given. 

The  inventory  for  this  year  of  property  belonging  to  this  department, 
including  instrumental  equipment,  observatory,  office  and  class-room 
furniture,  shows  an  aggregate  value  on  June  30  of  f3,969.98,  against 
f 3,643.13  for  last  year. 

SURVEYS,  BEOOimENDATIONS,  BTO. 

No  extensive  surveys  have  been  called  for  during  the  year,  and  our 
work  in  practical  engineering  has  been  limited  to  the  extension  of  a  few 
sewer  service  laterals  to  residences,  to  the  veterinary  laboratory  and  to 
the  library.  Some  time  has  been  spent  in  surveying  portions  of  the 
campus  and  in  accurately  determining  the  west  farm  line. 

I  would  suggest  the  advisability  of  making  provision  for  more  regular 
inspection  and  cleaning  of  the  sewers  on  the  campus.  Except  for  a  clog- 
ging by  tree  roots  in  April,  1896,  the  main  sewer  system  laid  in  1893  has 
continued  to  work  automatically.  But  it  can  hardly  be  expected  to  do 
so  indefinitely,  and  periodic  inspection  may  locate  obstructions  before 
they  become  difficult  of  removal. 

Allow  me  to  urge  the  early  installation  of  sanitary  conveniences  at 
College  Hall.  The  change  of  the  terms  of  the  College  year,  resulting  in 
long  sessions  in  class-rooms  during,  the  winter  months,  makes  necessary 
some  provision  of  this  kind.  A  sewer  lateral  already  extends  to  the 
building. 

During  the  winter  term  I  attended  Farmers'  Institutes  at  Stockbridge, 
Chelsea,  Laingsburg,  Chesaning,  Emmett,  Croswell  and  Bad  Axe,  and 
gave  talks  on  "Highway  Bridges  and  Culverts." 

Throughout  the  year  student  sentiment  has  been  filled  with  a  spirit  of 
industry,  so  far  as  this  department  is  concerned.  The  relations  between 
teachers  and  students  have  been  uniformly  pleasant  ones. 

Respectfully  submitted, 

H.  K.  VEDDER, 
Professor  of  Mathematics  and  Civil  Engineering, 

AoBIOULTaRAL   COLLEGE,   MiCH., 

June  SO,  1897.  C  c^c^ci\o 
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REPORT   OF  THE   DEPARTMENT   OF   PHYSICS. 

President  Snyder: 

Dbab  Sie — I  have  the  honor  to  submit  my  report  for  the  Department 
of  Physics  and  Electrical  Engineering  for  the  year  ending  June  30,  1897. 
The  purchase  of  several  minor  pieces  of  apparatus,  together  with  some 
changes  in  the  arrangement  of  the  rooms  used  for  laboratory  work,  have 
made  it  possible  to  improve  the  academic  work  very  much.  Placing  the 
work  in  physics  in  the  early  parts  of  all  courses  I  believe  is  proving  a  wise 
step.  While  it  is  not  possible  to  do  as  advanced  work  as  formerly,  yet  it 
places  before  all  students  at  the  very  beginning  the  fundamental  prin- 
ciples upon  which  all  our  courses  are  established.  My  work  is  quite 
evenly  spread  out  over  the  year.  Upon  the  basis  of  all  students  in  College 
for  the  past  year,  a  fraction  over  8  per  cent  of  total  student  class  hours 
have  been  in  my  personal  charge. 

I  had  the  pleasure  of  delivering  four  lectures  at  the  Fruit  Institute 
at  Shelby. 

The  first  part  of  the  past  year  there  was  completed  under  my  super- 
vision installation  of  quite  a  complete  telephone  system  by  the  Lansing 
Telephone  Co.  An  agreement  was  made  between  Mr.  D.  A.  Reynolds, 
manager  of  and  acting  for  the  Lansing  Telephone  Co.,  and  Sec.  I.  H. 
Butterfield,  acting  for  the  State  Board  of  Agriculture,  essentially  as  fol- 
lows: The  Lansing  Telephone  Co.  was  given  the  privilege  of  placing 
telephones  in  the  College  buildings,  said  privilege  to  be  terminated  at 
any  time  by  the  State  Board  of  Agriculture  or  their  agents,  the  Lansing 
Telephone  Co.  agreeing  that  all  wires  were  to  be  strung  and  all  poles 
to  be  set  subject  to  my  approval.  In  return  for  the  privilege  the  Lansing 
Telephone  Co.  agreed  that  all  wires  and  poles  complete,  placed  on  the 
grounds  of  the  Michigan  Agricultural  College  became  the  property  of 
the  State  Board  of  Agriculture  as  soon  as  placed. 

Acting  upon  your  suggestions,  I  have  been  working  on  plans  and  esti- 
mates for  a  College  electric  light  and  power  plant. 

Most  respectfully  submitted, 

PHILIP  D.  WOODWORTH. 
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REPORT   OP   THE   DEPARTMENT   OP    DRAWING. 

To  the  President: 

SiE — ^The  following  is  the  report  of  the  Department  of  Drawing  for  the 
jear  1895-96: 

AUTUMN   TERM,    1896. 

Freshmen  Mechanicals  in  Mechanical  Drawing:  Two  hours  per  day, 
flye  days  per  week — ten  hours. 

Sophomore  Mechanicals  in  Descriptive  Geometry:  Two  hours  per  day, 
three  days  per  week — six  hours. 

WINTER    TERM,    1896. 

Preshman  Agriculturals  in  Pree-hand  Drawing:  Two  divisions,  two 
hours  each,  five  times  per  week — twenty  hours. 

Preshman  Mechanicals,  Machine  Sketching:  Two  hours,  three  days 
per  week — six  hours. 

SPRING    TERM.     1896. 

Preshman  Mechanicals  in  Descriptive  G^eometry:  Two  divisions,  one 
hour  each,  five  days  per  week — ten  hours. 

Faithfully, 

W.  S.  HOLDSWORTH. 


WOMEN'S  COURSE. 

DEPARTMENT  OF  D0ME8TI0  80IEN0E. 

To  the  President: 

Dear  Sir — ^The  following  report  of  the  work  done  in  the  Domestic 
Science  Department,  with  suggestions  regarding  its  needs,  is  respectfully 
submitted : 

The  Domestic  Science  Department  opened  September  fourteenth, 
eighteen  hundred  ninety-six,  with  thirty-nine  regular  and  seven  special 
students  in  attendance. 

The  rooms  in  which  the  work  is  carried  on  are  well  lighted  and  fully 
equipped  with  such  appliances  and  utensils  as  are  found  necessary  in 
preparing  food  for  the  table. 

There  is  great  need  for  a  suitable  dining  room,  and  rooms  in  which 
the  lectures  in  household  economy  can  be  given. 

As  the  course  is  now  arranged,  cooking  is  td^ught  during  the  freshman 
year  and  two  terms  during  the  senior  year.  The  instruction  In  sewing  ex- 
pends through  the  sophomore  year  and  two  terms  in  the  junior  year.   Leci-p 
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tores  in  household  economy,  hygiene  and  home  nursing  are  given  during 
the  sophomore  year.    One  term  is  also  devoted  to  millinery. 

Up  to  this  date  three  terms  of  cooking  have  been  completed.  The  toV 
lowing  is  an  outline  of  the  work :  Talk  on  cookery,  definition  of  term%  ob- 
jects of  cookery,  to  make  food  more  palatable,  more  digestible,  and  the  de- 
struction of  germs.  The  necessity  of  cookery,  to  render  food  in  fit  con- 
dition for  the  body  the  application  of  artificial  heat  is  necessary.  Kinds 
of  fuel,  building  of  fire,  construction  of  range,  care  of  waste  material, 
drainage,  measurements,  illustrations  of  dry  and  moist  heat  in  practical 
work. 

The  fundamental  principles  relating  to  the  subjects;  namely:  water, 
mineral  matter,  carbohydrates,  fats  and  oils,  proteids,  food  adjuncts- 
definition  and  explanation  of  these  terms.  Various  uses  and  necessity  of 
each  principle  for  the  health  of  the  body. 

Beginning  with  starch — source,  kinds,  composition,  effect  of  hot  and 
cold  water,  dietetic  value,  test  for  starch — illustrated  by  practical  work. 

Each  principle  is  thus  expounded  by  means  of  practical  work,  illustra- 
ting the  theory  of  the  subject. 

The  first  work  includes  the  preparation  of  the  simpler  dishes,  such  as 
vegetables,  cereals,  eggs,  milk,  cheese  dishes,  cooking  in  deep  fat,  meats, 
soups,  bread,  pastry,  cake,  baking  powder  mixtures,  beverages,  ices,  etc., 
followed  by  canning,  preserving,  the  preparation  of  jellies,  pickling,  and 
the  more  complicated  dishes.  Special  lessons  are  given  in  invalid  cook- 
ery. An  animal  is  cut  up  before  the  class  to  teach  the  various  cut^  of 
meat  as  found  in  the  market. 

Each  student  is  required  to  write  full  essays  on  the  various  kinds  of 
food,  also  to  prepare  twenty-five  and  fifty-cent  dinners  for  a  family  of 
six.  The  correct  method  of  serving  more  elaborate  breakfasts,  luncheons 
and  dinners. 

Special  attention  is  also  given  to  the  care  of  the  kitchen,  store-room, 
etc. 

The  students  cooked  and  served  dinner  and  luncheons  to  the  State 
Board  and  members  of  the  Faculty.  Also  the  Triennial  Banquet,  June 
fifteenth,  at  which  three  hundred  guests  were  served. 

The  following  is  a  tabulated  account  of  expenses  since  the  department 
opened : 

Student  labor $42  49 

WaAhiDK - 9  25 

Other  labor 1  25 

ProTisioDS 72  78 

Equipment 465  50 

Printing 79  60 

Stationery 7  60 

Expressage 6  29 

Total $784  76 


The  following  course  of  study  is  pursued  by  young  women — ^the  number 
after  each  subject  indicates  the  number  of  hours  spent  either  in  the  clasa 
room  or  laboratorv : 


FRESHMAN    TEAR. 


Pall  Term — Algebra,  5.  Botany,  7^.    Calisthenics,  3.    Cooking,  4.    Eng* 
Ksh,  5.    Mechanics,  2.    Rhetoricals,  2.    'Music,  1.    Music  Practice,  5. 


•Two  ye&r*8  InstructiOD  on  the  piano  without  charge. 
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Winter  term — ^Algebra,  5.  Botany,  2.  Calisthenics,  3.  Drawing,  10. 
Cooking,  4.    English,  2.    Physics,  4.    Music,  1.    Music  Practice,  5. 

Spring  Term — Calisthenics,  3.  Cooking,  4.  English,  2.  English  His- 
tory, 5.    Geometry,  5.    Physics,  4.    Music,  1.    Music  Practice,  6. 

SOPHOMOBB  TEAR. 

Pall  Term — Anatomy,  2,  and  Laboratory,  1.  Calisthenics,  3.  Draw- 
ing, 4.  Elementary  Chemistry,  5,  and  Laboratory,  2.  English,  2.  Geome- 
try, 5.  Household  Economy,  1.  Sewing,  4.  Music,  1.  Music  practice, 
5. 

Winter  Term — ^Analytical  Chemistry,  10.  Calisthenics,  3.  Drawing, 
2.  English,  1.  Household  Economy,  1.  Physics,  3,  and  Laboratory,  4. 
Physiology,  4,  and  Laboratory,  2.  Sewing,  4.  Music,  1.  Music  Practice, 
5. 

Spring  Term — Botany,  7.  Calisthenics,  3.  Drawing,  3.  English,  2. 
General  History,  5.  Household  Economy,  1.  Landscape  Gardening — half 
term,  5.  Sewing,  4.  Vegetable  Gardening — half  term,  5.  Music,  1. 
Music  Practice,  5. 

JUNIOR  lEAB. 

Fall  Term — Calisthenics,  3.  German,  5.  Graphic  Arts,  2.  Logic,  5. 
Organic  Chemistry,  5.   Pomology,  5,  and  Laboratory,  4.    Sewing,  4. 

Winter  Term — Art  Needle  Work,  4.  Calisthenics,  3.  Civics,  4.  Flori- 
culture, 5,  and  Laboratory,  4.  German,  5.  Rhetorical  Analysis,  5. 
Shakespeare,  1. 

Spring  Term — Calisthenics,  3.  Dramatic  Interpretation,  3.  English 
Language  and  Literature,  5.    German,  5.    History  of  Art,  6..    Millinery, 

4.  Shakespeare,  2.    Trees  and  Shrubs,  3. 

SENIOR  TEAR. 
[  Three  electives  required  and  one  Industrial  subjeot] 

Fall  Term  Electives — Agriculture,  5.  Horticulture,  5.  Meterology,  5. 
Bacteriology,  7.  Physics,  5.  Constitutional  History,  5.  German,  5. 
French,  5.    Floriculture,  or  Pomology,  or  Kitchen  Gardening. 

Winter  Term  Electives — Agriculture,  5.  Horticulture,  5.  Economic 
Zoology,  5.   English  Masterpieces,  5.   Psychology,  5.   German,  5.  French, 

5.  Dairying,  or  Floriculture,  or  Pomology. 

Spring  Term  Electives — Agriculture,  5.  Horticulture,  5.  Political 
Economy,  5.  Geology,  5.  Agricultural  Engineering,  5.  German,  5. 
French,  5.  Floriculture,  or  Pomology,  or  Kitchen  Gardening,  or  Poultry 
Raising. 

EDITH   F.  MoDERMOTT. 
Ageicultural  College,  Mich.,  ) 
June  SO,  1897.  ) 
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REPORT  OP  THE  LIBRARIAN. 

To  the  President: 

SiE — ^I  have  the  honor  to  present  the  following  report  on  the  library, 
for  the  year  ending  June  30, 1897: 

Daring  the  year  440  bound  volumes  have  been  added,  of  which  329 
were  purchased,  60  donated,  and  51  by  binding.  From  the  following, 
bound  volumes  have  been  received: 

American  Short-bom  Herd  Book,  vol.  40. 

American  Shropshire  Sheep  Record,  vol.  11. 

American  Cotswold  Recora,  vol.  7. 

Batterfield,  K.  L.    Michigan  Farmers*  Institutes,  Bulletin  No.  2. 

Georgia,  Department  of  Agriculture,    Report  1896. 

Heliostat,  the.    Junior  class.    1897.    Three  copies. 

Illinois,  Department  of  Aj^culture.    Trans.     1895. 

lintner,  J.  A.   "Injurious  Insects  of  N.  Y.'*,  10th,  11th  reports. 

Leonard,  G.  C.     "Cap  and  Gown  in  America." 

Massachusetts,  Board  of  Agriculture.    "The  Gypsy  Moth." 

Maine,  "Vital  Statistics.**    2d  report 

McCk>rmick,  Cyrus.    "Inventors.** 

MeadvUle,  (Pa.),  Theol.  School.     "Christianity  and  Social  Problems.'* 

Michigan.    "Laying  of  the  Comer-stone  of  the  New  Capitol.*' 

Michigan  Daii7men*s  Association,  Uth  annual  report. 

Board  of  Agriculture,  Report  1894-5. 

State  Medical  Society,  Trans.,  1890. 

Labor  Commissioner,  14th  annual  report. 

Labor  Bureau.    "Vital  Statistics.**    28th  annual  report 

Labor  Bureau.    "Factory  Inspection."    4th  annual  report. 

Board  of  Corrections  and  Charities,  18th  biennal  report 

Board  of  Health,  22d  annual  report 

Horticultural  Society,  Report  1895. 

Local  Acts,  1889. 
Nebraska  Horticultural  Society,  Report  1894. 
Parsons,  Miller  &  Steward,  "Invention  of  Reaping  Machines." 
Rhode  Island  Board  of  Agriculture,  11th  report. 
Smyth,  B.  B.    Kansas  Acad,  of  Science.    Trans,    vol.  14. 
Smithsonian  Institution,  Report  1895. 

Report  1894,  U.  S.  Nat  Museum,  2  vol. 

Proc.  U.  S  Nat  Museum,  1895. 

Bureau  of  Ethnology,.  18th  report 

Contributions  to  knowledge,  8  vols. 
Stokes,  A.  P.     "Joint  Metalism.** 
United  States: 

Department  of  Agriculture.    Report  1893-4. 

Census  Bureau.    6  vols. 

Bureau  of  Education.    2  vols. 

Labor  Bureau.    "Strikes  and  Lock-outs.*' 

Labor  Bureau,  8th  special  report. 

Navy  Department.     Washington  Observations,  1890. 

Navy  Record,  U.  S.  and  Confedeoate  Navies,  2  vols. 

Navy  American  Ephemeris,  1899. 

Coast  and  Geod.  Survey,  Report  1895. 

War  Department.    Rebellion  Records.     2  vols. 

War  Department    Chief  of  Engineers.    Report  1890.    0  vols. 

Interstate  Commerce  Commission,  Statistics  of  R.  R.,  1895. 

Notes  on  mitering  lock  gates. 

Certain  climatic  features  of  the  two  Dakotas. 
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The  following  pamphlets  and  unbound  volumes  have  been  received: 

Australia,  18. 

American  Economic  Association.    ''Studies.'* 

American  Museum  of  Natural  History,  BuUetin  No.  8. 

Report  1896. 
American  Short  Horn  Breeders'  Association.     Circulars. 
American  Statistical  Association.     1. 
''Annexation  of  Hawaii."    2  copies. 
Bandholtz.  Lieut.  H.     "Manual  of  Military  Si^aling." 
Crozier,  A.  A.    To  California  and  Back." 

Photographs  of  views  in  Mexico. 

Production  of  grain,  etc.,  in  Argentine  Republic,  in  1895-6. 
Canada.    Entomological  Socie^  of  Ontario,  Report  1896. 

Dairymen  &  Creameries*  Association,  Report  1895. 

Superintendent  of  Farmers'  Institutes,  Report  1895-6. 

Qeol.  Survey.    Maps  to  accompany  Report  1897. 

Ontario  Live  Stock  Association.    Report  1895-6. 

Experimental  Farms,  Report  1895. 

Clerk  of  Forestry,  Report  1896. 

Canadian  Institute,  Trans.,  vol.  5,  pt.  1. 

Proc.,  vol.  5,  N.  S.,  pt.  2. 
California  Acad,  of  Science,  Proc..  vol.  6,  1896, 
California  Vitioultural  Soc.,  "Resistant  vines." 
Colorado  College,  studies,  vol.  6. 
Cincinnati  House  of  Refuge,  Report,  1895. 
Cincinnati  Soc.  Nat.  History,  Journal;  vol  19,  part  1. 
Detroit  Museum  of  Art,  1. 
Draper,  D.    N.  Y.  Meteorology. 
Dabney,  C.  W.    The  national  university. 
Dabney.  C.  W.    A  national  department  of  science. 
Elisha  Mitchell  Scientific  Society,  2, 
Essex  Institute,  8. 
France,  Minist^re  de  l* Agriculture.    Bulletins,  7. 

Bulletin  des  stances  de  la  Soc.  d'Agri.     10. 
Field  Columbian  Museum,  Report  1896. 

Publications,  1. 
Grand  Rapids  Public  Ubrary,  Report  of  Committee,  1895-6. 
Harvard  University,  Report  of  President  and  Treasurer,  1895-6 

Bussey  Institution,  Bulletin,  vol.  2,  part  5. 
Hamilton  Association,  Journal  and  Proc.,  1895-6,  No.  12. 
Hinebaugh,  T.  D.    N.  Dakota  State  Vet.  Report,  1896. 
Illinois  State  Lab'y  of  Natural  History,  22. 
Iowa  Lab'y  of  Natural  History,  1. 

Kennon,  L.  W.    The  Army— its  employment  in  time  of  peace. 
Kansas  Board  of  Agriculture.     "Cow  culture." 
Kedzie,  Dr.  R.  C.    Fiat  money  inflation  in  France. 
Lintner,  J.  A.    Report  N.  Y.  State  Entomologist,  1898. 
Leland  Stanford  University,  "Contributions  to  Biology." 
Minnesota  Academy  of  Natural  Sciences,  1. 
Massachusetts  Board  of  Agriculture.    Farmers'  Institutes,  Regulations,  1896<^ 

Hort.  Society,  Transactions,  1896,  part  1 
Miles,  Dr.  Manly.     "Relative  efficiency  of  animals  as  machines." 
Mexico,  10. 
Michigan  Reports: 

State  Board  of  Health,  2. 

Supt  Public  Instruction,  2. 

Dairy  and  Food  Commissioner,  8. 

School  for  the  Blind,  Report,  1895,  1896, 

Political  Science  Association,  8t. 
N,  Y.  Botanical  Gardens,  9. 
N.  Zealand,  Agricultural  Report,  1896w 

Report  of  Biologist,  1895-6« 
Nebraska,  Report,  Soldiers'  and  Sailors'  Home,  1896. 
Newberry  Library,  Report  of  Trustees,  1895. 
Nova  Scotia,  Institute  of  Science,  Proa  and  Trans.,  vol.  9.  part  2. 
f^.  S.  Wales,  "Insectivorous  Birds." 
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Ohio,  State  Agricultural  ConveDtioQ,  Proo.,  1897. 
Reynolds  Library.  Rochester,  N.  Y.,  Report,  1896. 
Sargent.  C.  S.    Report  on  Forest  policy. 
Sound  Currency  Com.,  Legal-tender  system. 

World's  experience  of  Ooyemment  paper  money. 
Smithsonian  Institution,  18. 

Squibbs,  E.  R.,  Ephemeris  of  materia  medica,  vol.  4,  part  5. 
Tnnidad,  Royal  Botanic  Ghtrdens,  5. 
United  States  Publications: 

Agriculture,  Report,  1896. 
Library  Bulletins. 
Weather  Bureau  Bulletins,  18. 

Bureau  American  Republics,  8. 

Bureau  Education,  4. 

Labor  Bureau,  6. 

Civil  Service  Commission,  8. 

Inter-state  Commerce  Commission,  2. 

Interior  Department,  1. 

Patent  Office,  8. 

State  Department,  14. 

Treasury  Department,  15. 

War  Department,  5. 

Strike  Commission,  Report,  1894. 
Vermont,  Board  of  Agribulture,  Report  of  Cattle  Commissioner,  1896. 

In  the  reading  room  are  the  following  publications: 

FOREIGN. 


Analyst. 

Agricultural  Gnzette. 

Annals  of  Botan^r. 

Annales  de  Tlnstitut  de  Pasteur. 

Blackwood's  Magazine. 

Biedermann*s  Centralblatt. 

Botanisches  Centralblatt. 

Chemical  News. 

Centralblatt  Bakterologie,  Erste  Abteilung. 

Zweite 
Electricisn. 
EngineerinflN 
Edinburgh  Review. 
Entomologist. 

Entomologist's  Monthly  Magazine. 
Garden. 

Gardeners*  Chronicle. 
Hygiene  Rundschau. 
Journal  Royal  Agricultural  Society. 
Horticulture. 


Journal  Anatomy  and  Physiology. 

Chemical  Society. 

Society  of  Chemical  Industry. 

Royal  Microscopical  Society. 
Kew  Bulletins. 
Lancet, 
la  Laiterie. 

Die  Landwirtschaftliche  Jahrbdcher. 
Die    Landwirtschaftliohen    Versuchs-Stat 

tionen. 
Magazine  of  Art. 
Milch  Zeitung. 
MacMillan. 
Revue  Horticole. 
Revue  General  de  Botanique. 
Veterinarian. 
Veterinary  J'l. 
Westminster  Review. 
Zeitzschrift  fftr  Hygiene. 


AMERICAN. 


American  Entomological  Society. 
Florist. 
Sheepbreeder. 
Agriculturist. 
Cheesemaker. 
Cultivator. 
Gktrdening. 
Chemical  Journal. 
Veterinary  Review. 
J'l.  of  Science. 
Microsc.  J'l. 
Naturalist. 
Biachinist. 
Engineer,  Car  builder,  and  R  R. 

Journal. 
Kitchen  Magazine. 
10 


Annals  of  Amer.  Apad.  of  Polit.  Science, 

Art  Amateur. 

Atlantic. 

Annals  of  Mathematics. 

Auk.    1  he. 

Boston  Soc.  of  Nat.  History, 

Breeders'  Gazette. 

Botanical  Gazette. 

Bulletin  Torrey  Botanical  Club. 

Chicago  Inter-Ocean,  daily. 

Century. 

Country  Gentleman. 

Contemporary  Review. 

Cosmopolitan. 

Critic. 

Canadian  Entomologist. 
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Cassier'B  Magazine. 
Cumulative  Index. 
Detroit  Free  Press,  daily. 
Detroit  Tribune,  daily. 
Delineator. 
Drainage  Journal. 
Entomological  News. 
Engineering  Mag. 

Mechanics. 
Educational  Review. 
Economics  Quarterly. 
Engineering  News. 
Farmers'  Review. 
Forum. 
Fortnightly. 
Gardening. 
Harper's  Monthly. 

Weekly. 
Irrigation  Age. 
J'l  of  Applied 'Microscopy. 

Franklin  Institute. 

ABs*n  of  Engineering  Societies. 

Experimental  Mediclna 
Johns  Hopkins  Univ.  Studies. 

Circulars. 
Ladies*  Home  J'l. 
Library  J'l. 
Literary  World. 


Living  Age. 

Mich.  Farmer. 

Mich.  Fancier. 

Mechan's  Monthly. 

Microscope. 

Nation. 

Nature. 

Nineteenth  Century. 

N.  Amer.  Review. 

Ohio  Farmer. 

Outlook. 

Political  Sci.  Quarterly. 

Prairie  Farmer. 

Psyche. 

Power. 

Physical  Review. 

Popular  Sci.  Monthly. 

Proc.  Acad,  of  Nat.  Sciences. 

Pub.  Amer.  Economic  Ass'n. 

Quarterly  Review. 

Rural  New  Yorker. 

Southern  Cultivator. 

Science. 

Scribner. 

Scientific  Amer. 

Supp. 
Tick's  Monthly. 


Through  the  courtesy  of  publishers,  or  in  exchange  for  college  publica- 
tions, we  also  receive  the  following: 

Amer.  Society  of  Civil  Engineers,  Proc. 
Adrian  Times. 
Albion  Recorder. 
Allegan  Gazette. 
American  Missionary. 

Swineherd. 

Horsebreeder. 

Creamery. 

Horticulturist. 

Bee  Kee()er. 

PhiL  Society  Proceedings. 
Agricultural  Epitomist. 
Ann  Arbor  Democrat. 
Bee  Gleanings. 
Baltimore  Sun. 
Battle  Creek  Journal. 
Boyne  Citizen. 
Church  Helper. 
Com  Belt. 
Copemish  Courier. 
Christian  Register. 
CUnton  Independent. 
Chesaning  Record. 
Chicago  Produce. 
Detroit  Twice-a-week  Free  Press. 
Evening  News,  Saginaw,  daily. 
Elgin  Dairy  Record. 
Farmer*8  Voice. 
Farming. 

Farm,  Field  and  Fireside. 
Farmer's  Advocate. 

Home. 

Guide. 

Journal. 
Fruit  Growers' Journal. 


Good  Health. 

Grand  Traverse  Herald. 

Grand  Rapids  Democrat. 

Herald. 
Homestead. 
Hillsdale  Leader. 

Standard. 
Home  Companion. 
Hoard's  Dairyman. 
Home  and  Farm. 
Indiana  Farmer. 
Industrial  American. 
Industrialist. 
Ingham  County  News. 
Ionia  Sentinel. 
Jonesville  Independent. 
Journal  d'  Agriculture. 
Journal  N.  Y.  Microscopical  Soc. 
Jackson  Patriot. 
Kalamazoo  Telegraph. 
Land  of  Sunshine. 
Lansing  Journal. 

Review. 
Literary  News. 
Ludington  Recorder. 
Michigan  Fruit  Grower. 
Marine  City  Magnet. 
Monthly  Weather  Review. 
Mail  and  Times. 
Midland  Republican. 
Mirror  and  Farmer. 
Moderator. 
Michigan  Mirror. 
Montcalm  Herald. 
MoBain  Chronicle. 
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Market  Garden.  St  Ignace  News. 

New  Ideas.  Enterprise. 

New  England  Florist.  Salt  Lake  Herald. 

New  York  Weekly  Witness.  Southern  States. 

Onekema  Lake  Breeze.  Soond  Currency. 

Orange  Judd  Farmer.  Toledo  News. 

Official  Oazette.  \        Travelers'  Record. 

Public  Ledger,  Phila.,  daily.  Traverse  Bay  Eagle. 

Pacific  Coast  Dairyman.  Timely  Topics. 

Pratt  Institute  Monthly.  Western  Agriculturist. 

Practical  Farmer.  Plowman. 

Park's  Floral  Magazine.  Wolverine  Citizen. 

Pennsylvanian.  Wallace  Farmer. 

Southern  Farmer.  Western  Society  of  Engineers. 

Saginaw  Courier-Herald.  Williamston  Enterprise. 

State  Republican.  Western  RuraL 

Sault  Ste.  Marie  News.  Ypsilantian. 

Soo  Democrat.  Also  M.  A.  C.  Record  exchanges. 

Sugar  Beet. 

The  library  numbers  about  20,000  bound  volumes,  and  is  open  to  stu- 
dents 11  hours  each  day  except  Sunday,  the  hours  on  that  day  being  from 
9  to  12  a.  m. 

Five  thousand  and  four  books  have  been  loaned  during  the  year,  an  ex- 
cess of  484  volumes  over  the  previous  year.  No  record  is  kept  of  the  large 
number  of  books  used  in  the  library.  The  librarian  has  been  assisted  in. 
her  work  by  Miss  Amy  B.  Vaughn,  and  Mr.  T.  C.  Lewis,  both  of  whom 
have  performed  their  duties  in  a  manner  highly  creditable  to  themselves, 
and  to  the  entire  satisfaction  of  all  concerned. 

The  Experiment  Station  library  has  grown  but  slowly  during  the  year. 
43  books  have  been  added;  36  by  binding,  4  by  purchase,  and  3  by  gift. 
Of  the  periodicals  mentioned  in  this  report,  15  are  purchased  by  the  Ex- 
periment Station.  The  bulletins  issued  by  the  various  stations  are  re- 
ceived, as  are  al^o  the  publications  of  the  U.  S.  Department  of  Agri- 
culture. 

Respectfully  submitted, 

LINDA    E.  LANDON, 

Agricultueal  College,  Mich.,  )  Librarian. 

June  30,   1897.  ) 
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REPORT    OF    SECRETARY    AND    TREASURER. 

The  following  account  shows  the  receipts  and  expenditures  of  the 
Experiment  Station  for  the  year  ending  June  30,  1897: 

July      1,  189^-To  balance  on  hand ?3,081  64 

July      9,  1896         received  from  U.  S.  Treasury 3J60  00 

Oct       8,1896         received  from  U.  8.  Treasury 3,750  00 

Jan.       7,  1897         received  from  U.  8.  Treasury 3,750  00 

April     8,1897         received  from  U.  8.  Treasury 3,760  00 

June  80,  1897         Ucense  fees  on  61  brands  commercial 

fertilizers 1,220  00 

miscellaneous    receipts,     mostly    farm 

products    282  41 

June  80,  1897— By  disbursements  as  per  vouchers  filed  in 
the  office  of  the  State  Auditor  Gen- 
eral      »16,804  98 

July      1,  1897  balance  on  hand 2,779  12 

119,584  05    119,584  05 


Thirty  thousand  copies  of  station  bulletins  are  now  issued  and  the 
demand  is  increasing  as  farmers  learn  of  their  value.  Several  press 
bulletins  have  been  issued  and  special  information  in  bulletin  form  has 
been  sent  out  by  the  station. 

DISBXTRSEMBNTS  ON  ACXXJUNT  OF  U.  S.  APPROPRIATION. 

Salaries: 

Director  and  administrative  officers |1,600  00 

Scientlflc  staff   4,202  78 

Assistants  to  scientific  stafP 4,199  92 

Special  and  temporary  services 148  94 


Labor: 

Monthly  employ^,  two,  average  rate,  ^2.00 |926  37 

DaUy  employes,  600  days,  average  rate,  ^1.37^ 145  32 

Hourly 530  18 

Chemical  suppUes: 

Chemicals  *329  96 

Other  supplies 87  77 

Publications,  envelopes,  cuts,  etc |125  84 


110,151  64 

1,601  87 

417  73 
125 
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Seeds,  plants,  and  sundry  supplies: 

Agricultural *108  68 

Horticultural  267  44 

Entomological 8  34 

Miscellaneous    45  49 

$424  95 

Tools,  implements  and  machinery: 

Jlepairs    $6  60 

:New  purchases  69  15 

75  75 

furniture  and  fixtures: 

12  cages  for  Guinea  pigs $24  00 

j60  cages  for  Guinea  pigs 100  00 

I  steam  fertilizer  8  00 

1  hot  air  fertilizer 9  00 

1  case  for  botanical  specimens 14  00 

1  case  for  chemical  laboratory 12  44 

1  large  case  for  chemical  laboratory 37  00 

Sundry  small  fixtures   22  00 

226  44 

Scientific  apparatus: 

6  Wiley's  extraction  apparatus $22  50 

4  chloride  calcium  tubes 4  00 

1  set  re-agent  bottles 7  17 

2  balances  83  25 

1  Koch  burner  *        12  00 

1  Incubator,  bacteriological 87  00 

1  sand  filter 9  30 

1  viscometer 20  00 

Sundry  small  apparatus. 31  65 

226  87 

Live  Steele: 

Swine $11  50 

Sundries  21  70 

33  20 

Traveling  expenses: 

In  /lupervision  of  station  work $110  34 

In  attending  farmers'  institutes  and  other  meetings....  74  61 

184  95 

Contingent  expenses  $11  50 

11  50 

Building  and  repairs: 

Bam  for  fodder  stuffs $641  08 

Side  hill  forcing  house  repairs 8  69 

649  72 

Postage  and  stationery 134  55 

Freight  and  express  164  88 

Fertilizers 100  48 

Feeding  stuffs   308  84 

Library   160  79 

Total $15,000  00 
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DISBURSEMENTS    OF    EXPERIMENT    STATION— MONEYS    OTHER     THAN     RECEIVED 
FROM  UNITED  STATES  TREASURER. 

I-abor $1,036  49 

Publications   2  00 

Postage  and  stationery 1  26 

Taxes  and  rent  of  land '. 148  09 

Seeds,  plants  and  sundry  supplies 22  35 

FertlUzers   9  23 

Tools,  Implements  and  machinery 15  00 

Live  stock,  team,   furniture  and  fixtures 224  15 

Traveling  expenses  6&  16 

Building  and  repairs   268  61 

Scientific  apparatus 1  50 

(Contingent  expenses  8  10 

$1,804  98 

Balance  on  hand 2,779  12 

Total    $4,584  05 


SUMMARY  OF  TOTAL    DISBURSEMENTS— CLASSIFIED  FOR  DEPARTMENTS. 

Buildings  and  repairs  to  buildings $1,154  85 

Library   157  79 

Parm   2,471  06 

Oarden    649  37 

Chemical   449  36 

Botanical  29  06 

Zofiloglcal  75  65 

Veterinarian   735  31 

South  Haven  Station 1,971  10 

Salaries   8,202  58 

Apiary    504  59 

Office   294  00 

Sundry 110  21 

Total $16,804  93 


DIRECTOR'S    REPORT 

Agricultural  College,  Mich.,  May  21,  1898. 
.Presidetvt  Snpder: 

I  herewith  hand  you  my  report  as  Director  of  the  Experiment  Station 
for  the  year  ending  Nov.  1, 1897.  This  report  contains  besides  my  formal 
report,  the  following  documents:  The  reports  of  the  Agriculturiat,  of  the 
Horticulturist,  of  the  Consulting  Botanist,  of  the  Consulting  Ento- 
mologist, of  the  Assistant  Bacteriologist,  of  the  Consulting  Veterinarian, 
of  the  Apiarist,  and  a  supplementary  report  from  J.  M.  Rankin,  with  a 
€opy  oif  each  of  the  bulletins  issued  from  July  1, 1896,  to  June  30,  1897. 

Respectfully  yours, 

CLINTON   D.  SMITH, 
I>irector  and  Agriculturist. 
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REPORT    OF    THE    DIRECTOR. 

To  the  President: 

1  have  the  honor  to  submit  herewith  my  annual  report  for  the  year 
extending  to  Nov.  1,  1897.» 

There  has  been  issued  to  June  30,  1897,  the  following  bulletins: 


No. 

Title. 

Anthor. 

Department 

PMCM. 

im 

Fertl  llaer  Anal  rses * , .  * . 

F&tteDlt]^  Lambfl  ., 

EU  ri.  Kedzle....-,^--^ -_- -*--. 

Gbemicftl 

Farm  ...._.„ 

Farm ._ 

Farm 

Vetwlnary... 
Veterinary... 
Farm......  „ 

HortU 

Hort'l „. 

Hort'l  _...,„. 

15 

lafl 

H.  W,  Mumford . *..,.« ,,., — 

C*  D*  flmirh...„ .,-..,.- .___.._.._. 

C\  IX  Smlib. «„«„„— 

C.  E.  MapabalL  .__. . 

S5 

m 

IRA 

Feeding  tjorn  Smut ..-* 

Feedlivi'  Pica. ...__■ -, 

IIW 

BACt^TlH            V     ^                      

£8 

110 

Bopin&BB  In  HiLk 

U.  K,  Marshall „« 

A^ApCroiBlor    ^    -^ , ^_-_.^,„„- 

18 

141 

For Afifl  Crop*  and  Wteftt 

FVnlLTeeta    — 

3T 

U» 

L.  R*  Tafiand  H.  P.  Gl&dden  - 

Ig 

MR 

Frmu  at  flouth  Haven 

Vegetablefi,  Old  and  New  .„. 

T,  T^  Lyon...  . ..._.... .., 

41 

144 

I..  R.  Tail,  H,  P.  Oladflon  and  M,  L-  Daan.. 

WT 

The  year  covered  by  this  report  has  been  marked  by  three  important 
changes  in  the  working  force  of  the  Station.  Dr.  E.  A.  A.  Grange,  the 
Consulting  Veterinarian,  under  whose  wise  and  energetic  administra- 
tion the  Veterinary  Department  of  the  College  had  attained  a  high 
degree  of  excellence,  and  made  for  the  College  a  good  reputation  in  that 
line  of  work,  was  called  to  an  influential  position  in  Detroit  in  August. 
He  was  succeeded  by  Dr.  G.  A.  Waterman,  a  graduate  of  the  Michigan 
Agricuftural  College,  who  had  been  for  several  years  the  Professor  of 
Veterinary  Science  at  Storrs  Agricultural  College,  Conn.  His  work  with 
us  began  in  the  latter  part  of  September. 

On,  account  of  sickness  in  his  family,  Mr.  Gager  C.  Davis,  the  Consult- 
ing Entomologist  of  the  Station,  resigned  his  position  and  removed  to 
California.  Dr.  W.  B.  Barrows,  Professor  of  Zoology  and  Physiology  in 
the  College,  was  appointed  his  successor.  Prof.  R.  H.  Pettit  was  called 
from  the  Minnesota  Experiment  Station  to  be  his  assistant. 

At  the  close  of  the  fiscal  year  the  bees  were  moved  from  the  home  of 
R.  L.  Taylor,  Lapeer,  Mich.,  to  the  College.  This  change  was  rendered 
necessary  by  the  demand  of  the  students  for  instruction  in  beekeeping. 
Of  the  value  of  Mr.  Taylor's  work  as  Apiarist  of  the  Station,  I  need  not 
speak  here.  Every  beekeeper  in  the  Peninsular  State  has  been  benefited 
by  the  experiments  performed  by  him  and  is  acquainted  with  the  nature 
and  the  quality  of  the  work.  Mr.  J.  M.  Rankin  of  St.  Clair,  Mich.,  was 
placed  in  charge  of  the  bees  at  the  College. 

In  the  field  work  of  the  Agricultural  Department,  emphasis  has  been 
laid  upon  two  or  three  prominent  features.  The  variety  tests  of  wheat 
have  been  continued,  confirming  the  results  of  the  preceding  year  and 
demonstrating  the  value  of  both  the  Dawson's  Golden  Chaff  and  the 
Buda  Pesth  as  additions  to  the  list  of  wheat  varieties  that  may  be  profit- 
ably grown  in  this  State.    The  cultural  experiments  with  corn  were  also 

*The  report  on  field  crops  has  been  carried  to  Nov.  1,  1897,  so  as  to  include  the  seasons* 
work. 
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continaed.  The  department  finds  its  work  somewhat  seriously  handi- 
capped by  the  lack  of  homogenity  in  the  soil  of  the  College  farm.  For 
this  reason  such  experiments  as  depend  for  their  value  on  the  relative 
yields  of  small  adjacent  areas  cannot  be  wisely  tried. 

The  endeavor  to  find  othef  forage  crops  adapted  to  the  State  at  large 
and  especially  to  the  wants  of  the  sandy  plains  of  the  northern  part  of 
the  lower  peninsula  is  an  important  feature  of  the  farm  experiments. 

The  interest  taken  by  farmers  in  growing  sugar  beets  called  for  ex- 
periments in  growing  this  new  crop.  Through  the  generosity  of  the 
United  States  Department  of  Agriculture  at  Washington,  D.  C,  the 
Station  received  early  in  March,  1897,  a  large  amount  of  beet  seed,  which 
was  distributed  to  such  farmers  in  the  State  as  applied,  promising  to 
give  decent  care  to  the  growing  roots  and  to  report  to  the  Station  in 
the  fall,  sending  samples  of  their  beets  for  analysis.  Time  has  not  al- 
lowed supervision  of  these  growing  plots  by  someone  connected  with 
the  Station.  For  this  reason  the  results,  which  will  be  forthcoming  after 
the  date  of  this  report,  lack  the  element  of  certainty  that  would  be  theirs 
could  more  careful  attention  be  given  these  widely-scattered  plots.  Both 
the  methods  and  design  of  the  experiments  in  1897  are  largely  copied  f  rcmi 
those  successfully  adopted  in  1891.  The  wide-spread  interest  taken  in  the 
matter  leads  us  to  hope  that  a  goodly  number  of  reports  will  be  received 
from  the  seed  sent  out  and  the  question  of  the  adaptability  of  Michigan 
soil  and  climate  to  the  production  of  beets  rich  in  sugar  may  be 
settled,  if  the  results  of  the  experiments  of  this  year  corroborate 
the  work  of  1891.  When  it  is  remembered  that  it  requires  an  investment 
of  over  1350,000  to  build  a  factory  for  the  manufacture  of  sugar  from 
beets,  the  importance  of  being  able  to  show  by  definite  data  the  fact 
that  suitable  beets  can  be  grown  and  that  the  farmers  know  how  to 
grow  them,  can  be  readily  appreciated.  The  first  step  in  the  introduction 
of  this  new  industry  is  necessarily  this  comprehensive  test  of  the  soil 
and  climate.  Moreover,  these  experiments  have  a  distinct  value  a» 
educators  of  the  farmer  in  the  method  of  growing  the  roots. 

The  relation  of  the  Experiment  Station  to  the  forestry  problems  of 
the  State  is  yet  to  be  established.  The  first  step  in  the  solution  of  these 
problems  in  a  scientific  manner  is  to  find  out  somewhat  accurately  exist- 
ing conditions.  I  believe  that  this  may  best  be  done  by  adopting  the 
plan  recently  carried  out  in  Wisconsin.  An  expert  from  Washington 
may  be  induced  to  survey  the  possible  forest  regions  of  Michigan  and 
report  his  findings  and  suggestions  to  the  State  government  and  to  the 
people  through  a  bulletin  of  the  Station.  Plans  for  forestry  manage- 
ment could  then  be  based  on  substantial  foundations.  The  legislature 
could  determine  wisely  whether  additional  tracts  should  be  purchased 
as  an  initial  step  in  refpresting  denuded  areas,  or  whether  some  other 
plan  had  better  be  adopted. 

The  Station  could  then  begin,  or  rather  carry  forward,  investigations 
as  to  the  best  species  of  trees  to  be  recommended  for  a  given  locality.  It 
is  fair  to  assume  at  the  outset  that  the  species  growing  in  a  given  region 
are  the  ones  well  adapted  to  it.  It  does  not  follow  because  nature  has 
placed  certain  varieties  in  certain  situations  that  these  same  varieties  are 
the  ones  which  will  best  subserve  man's  requirements.  Nature  knows  no 
limit  of  time  in  producing  her  results,  while  man  desires  the  largest  and 
quickest  returns  from  his  investment  of  labor  and  material.  At  best  the 
length  of  time  required  in  growing  a  crop  of  trees  is  more  than  a  gener-r 
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ation  and  the  importance  of  a  correct  decision  in  the  selection  of  the 
species  to  be  planted  cannot  be  exaggerated. 

It  is  also  a  question  of  no  little  importance  to  determine  the  proper 
blending  of  species  and  the  thickness  of  planting  to  secure  the  proper 
form  of  the  tree  and  the  production  of  the  ^eatest  quantity  of  merchant- 
able lumber.  The  questions  of  light  and  shade  have  been  thoroughly 
studied  in  Europe  with  reference  to  the  species  there  grown.  There  re- 
mains a  vast  field  of  investigation  in  regard  to  the  native  or  introduced 
trees  of  America.  Under  this  head  come,  besides  decisions  as  to  varieties 
and  thickness  of  planting,  questions  as  to  the  size  of  openings  in  the 
forest,  the  wind  mantle,  and  other  matters  relating  to  the  possibility  of 
correcting  climatic  conditions.  . 

The  State  as  a  whole  is  more  interested  in  securing  proper  treatment 
of  the  forests  in  the  relatively  thickly  settled  portions  of  the  State  than 
in  reforesting  present  stump  areas.  There  are  to  be  found  on  many  farms 
in  the  lower  four  tiers  of  counties  areas  that  would  better  grow  cpops  of 
trees  than  crops  of  cereals.  In  the  future,  not  remote,  many  acres  now 
under  the  plow  will  be  replanted  to  trees.  I  conceive  it  to  be  a  possible 
duty  of  the  Experiment  Station  to  suggest  to  the  farmer,  either  as  a 
result  of  experiments  carried  on  at  the  College  or  upon  such  lands  as  the 
State  may  appropriate  for  the  purpose,  or  as  a  result  of  the  work  done 
in  foreign  countries  where  forestry  plantations  have  been  successfully 
managed  for  generations,  many  points  essential  to  the  success  of  this 
venture  of  which  the  farmers  are  now  necessarily  grossly  ignorant. 
Through  the  bulletins  of  the  Station  suggestions  may  be  made  to  farmers 
as  to  the  proper  trees  to  grow  and  the  right  methods  of  raising  them 
from  the  seed  or  setting  them  out  in  the  waste  places  along  streams  or 
on  the  steep  hillsides.  The  part  which  the  State  can  play  toward  build- 
ing up  forest  areas  large  enough  to  noticeably  affect  either  the  climate 
or  the  distribution  of  the  rainfall  is  necessarily  limited.  The  great  bulk 
of  the  work  must  fall  upon  the  private  citizen  who  owns  land  suitable 
to  the  purpose.  The  farmers  must  therefore  be  educated  first  as  to  the 
necessity  of  forestry  plantations,  and  second  as  to  the  shortest  and  best 
methods  of  securing  them.  At  present  most  southern  Michigan  farmers 
«eem  to  think  that  their  duty  to  the  farm  ends  with  the  cultivation  of 
the  plowed  areas  and  that  nature  will  take  care  of  the  wood  lot  and  pro- 
vide an  abundant  harvest  of  valuable  timber,  even  if  her  domains  are 
invaded  by  flocks  of  cattle  and  sheep.  This  and  similar  fallacies  may  be 
dispelled  by  proper  instruction  through  the  medium  of  the  bulletins  of 
the  Experiment  Station. 

Along  two  lines  the  Station  may  be  helpful  to  the  State  in  this  matter 
of  forestry.  First,  by  aiding  a  forestry  commission  which  is  empowered 
to  prevent  forest  tires  and  the  depredation  of  vandals  and  live  stock  on 
the  areas  devoted  to  the  undertaking,  by  counsel  in  formulating  plans 
and  by  co-operation  of  the  botanist,  entomologist,  and  other  scientific 
men  of  the  StatiAn  staff  in  carrying  out  these  plans  and  warding  off 
insect  and  fungoid  diseases.  Secondly,  and  this  is  by  far  the  most  im- 
portant function,  by  awakening  in  the  minds  of  the  farmers  in  the  south- 
ern part  of  the  State  an  interest  in  the  care  of  forests,  a  desire  to  extend 
forest  areas  and  a  willingness  to  set  out  new  trees  and  care  for  existing 
forests  by  protecting  them  against  fires  and  live  stock. 

I  desire  to  call  your  attention  to  the  fact  that  owing,  as  I  believe,  to 
the  unsanitary  condition  of  the  old  barn  in  which  the  College  cows  are 
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housed,  our  best  cows  have  been  condemned  by  the  application  of  the 
tuberculin  test.  The  departure  of  such  cows  as  Belle  Sarcastic,  College 
Pogis,  and  Aida  2d  from  the  College  herd  is  noteworthy.  The  bams  had 
been  thoroughly  disinfected  and  whitewashed  after  the  removal  of  the 
cows  condemned  in  November,  1896,  but  the  disease  reappears  in  other 
animals,  which  were  condemned  in  the  spring  and  summer  of  1897.  The 
unhealthy  condition  of  the  bam  is  due  largely  to  the  lack  of  suitable 
ventilation  ftnd  the  exclusion  of  direct  sunlight  from  the  floor.  These 
defects  cannot  be  easily  remedied. 

If  it  be  not  out  of  place,  I  suggest  that  the  legislature  be  petitioned  to 
grant  the  College  an  appropriation  sufficient  to  cover  the  erection  of  a 
new  dairy  barn  in  connection  with  a  large  general  barn  to  replace  the 
numerous  structures  around  which  the  College  buildings  are  now  grow- 
ing. The  present  cow  barn  was  built  thirty-six  years  ago,  and  although 
in  good  repair,  is  inadequate  to  our  wants  and  unsanitary.  The  horse 
barn  is  located  between  two  brick  buildings,  and  seems  thrust  upon  the 
campus.  It  should  be  removed  to  a  location  farther  away  from  the 
administration  buildings. 

In  pursuance  of  the  plan  of  moving  the  College  barns  near  the  center 
of  the  farm,  a  cheap  dairy  bam  was  built  in  the  summer  of  1897.  A  brief 
description  of  the  structure  will  be  given  in  Bulletin  149,  now  in  press. 

The  ravages  of  tuberculosis  in  the  thoroughbred  herd  made  it  seem 
wise  to  the  committee  in  charge  that  a  grade  herd  should  be  purchased, 
to  be  housed  in  the  new  dairy  barn.  These  cows,  while  managed  for 
economy  of  production,  will  afford  farther  data  for  the  work  long  car- 
ried on  in  milk  production  and  the  care  of  milk  and  cream  in  butter  and 
cheese  making.  The  herd  was  tested  with  tuberculin,  but  none  of  the 
cows  reacted. 

The  work  in  all  departments  of  the  Station  has  progressed  harmoni- 
ously and  satisfactorily.  The  bulletin  list  has  rapidly  increased  and  the 
influence  of  the  Station  on  the  agriculture  of  the  State  is  more  widely 
felt  than  before.  Save  .the  printing  of  the  bulletins,  the  State  is  not  asked 
for  direct  financial  aid  to  the  Experiment  Station.  There  is  a  growing 
disposition  in  the  Department  of  Agriculture  to  insist  that  the  Station 
funds  shall  be  as  far  as  possible  in  the  future  expended  for  work  done  at 
the  central  Station  or  in  experiments  controlled  directly  by  the  Ktation 
employes  located  there,  and  not  for  the  support  of  sub-stations.  I  sug- 
gest, tiierefore,  that  in  view  of  the  grand  service  rendered  the  Slate  by 
the  South  Haven  sub-station^  the  legislature  be  petitioned  for  a  suitable 
appropriation  to  support  that  sub-station. 

I  herewith  submit  the  annual  reports  of  the  several  departments  of  the 
Station  as  a  part  of  this  annual  report. 

Respectfully  submitted, 

CLINTON   D.  SMITH, 

Director. 

AOKICULTUBAL   COLLEGE,    MiCH., 

November  1,  1897, 
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REPORT  OP  THE  AGRICULTURIST. 

I.     THE  OOLLEGE  HBBD. 

During  the  year  covered  by  this  Report,  while  a  limited  number  of 
experiments  were  tried  with  other  kinds  of  farm  stock,  the  major  part 
of  this  work  was  expended  during  the  winter  on  the  dairy  herd.  The 
records  begun  in  1894  were  continued  during  the  year,  giving  data  as  to 
the  amount  of  food  consumed  by  each  dairy  animal,  the  variations  in 
weight,  the  amount  of  milk  and  fat  yielded,  and  in  general  a  full  history 
of  each  animal  in  the  herd. 

In  the  spring  of  1897,  as  a  result  of  the  application  of  the  tuberculin 
test,  several  of  the  most  distinguished  cows  in  the  herd  were  condemned 
by  the  veterinarian  as  tuberculous,  and  removed  from  the  herd.  Con- 
spicuous in  this  list  are  the  names  of  Belle  Sarcastic,  College  Pogis,  and 
Aida  2d.    In  October,  College  Rosa  Bonheur  and  Cara  were  condemned. 

The  names  of  the  cows  composing  the  College  dairy  herd,  the  breed 
to  which  each  belongs  and  the  date  of  birth  were  given  in  a  table  on  page 
103  of  the  report  of  the  Michigan  Board  of  Agriculture  for  1896.  The 
dates  of  the  close  of  the  milking  period  completed  within  the  year,  the 
length  of  that  period  in  days,  and  the  amounts  of  milk  and  fat  yielded, 
are  given  in  the  next  table,  together  with  their  previous  records. 


Name. 


BeUe  Sarcastic 

Honwtje  D 

College  Pogls 

OoUefce  Pogis  2d 

CoUege  Honwtje , 

OoUege  Pauline  Wayne 
College  Rosa  Bonhenr... 
Cara. 

Oatka  Srd's  Wayne.  ... 


Yields  of  milk  and  fat. 


PeHod. 


Ending. 


(Nov.,  18P8. 
^Nov.,  18W. 
<Ang.,   1897. 

Aug.,  18M 

Ang.,  1808. 

Nov.,  1896. 

Nov..  1896. 

Nov..  1897. 

iAng.,  1896. 
Oct.,  1896. 
Nov.,    1897. 

(Sept.,  1896. 
-^Sept.,  1896. 
(Ang.,    1897. 

(Dec,  1894. 
-^Jan.,  1896. 
(July.    1897. 

(Dec.,  1896. 
iJan.,    1897. 

Ang.,   1897. 

j  Oct.  1896. 
ttiept,   1897. 

Sept.,   1898. 

Aug.,   1894. 

Dec,    1895. 

I  April,  1897. 


Length 
days. 


880 
670 
644 

880 
800 
628 
866 
887 

880 
880 
899 

880 
880 
294 


866 
481 

866 
865 

867 

450 
262 


270 
460 
878 


Milk 
lbs. 


9,266.6 
80,6i4JB 
29,644.7 

11,8286 
10,78aO 
22.686.4 
16,768.0 
16.706.6 

6,660.0 
11,814.7 
11,296.0 

4,798.6 
6,858.0 
6,806.4 

7.482.8 
9,247.4 
12,688  j( 

8,186.4 
11,066.4 

14,826.4 

6,918.6 
6,401.8 

7.674.5 
7.260.4 
11,909.8 
11,859.1 


Fat  lbs. 


916.94 
941.81 


800.17 
670.81 
661.74 

816.26 
663.06 
561.88 

227.06 


880.96 

289.46 
287.16 
871.99 

265U9 
858.90 

460.52 

284  85 
261.18 


879.42 
846.82 


Average 
percent 
of  fat. 


8.00 
8.18 


8.69 
8.41 
8J6 

4.82 
4.88 
4.88 

4.78 
5.14 
5.24 

8jn 
8.10 
2.94 

aj4 
8jn 

dJSl 

&97 

4.07 


&20 
2.92 
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Much  of  the  history  of  the  feeding  of  these  cows  for  the  year  and  the 
lessons  to  be  drawn  from  the  experiments  performed  with  them,  has  been 
written  up  in  bulletin  form  to  be  issued  as  Bulletin  149.  Since  this  pub- 
lication will  undoubtedly  issue  prior  to  this  report,  reference  is  made  to 
it  for  the  essential  facts  in  the  history  of  the  herd. 

A  critical  study  of  the  feeding  of  the  cows  for  the  past  two  years  has 
shown  that  for  cows  in  full  milk,  although  rapidly  developing,  the  daily 
ration  did  not  contain  on  the  average  more  than  23.57  pounds  of  dry 
matter,  2.06  pounds  of  protein,  and  12.5  pounds  of  carbohydrates  per 
thousand  pounds  live  weight  where  the  average  daily  yield  of  fat  was 
1.21  pounds. 

The  repeated  condemnation  of  cows  in  the  regular  dairy  herd  demons- 
trated the  necessity  of  having  better  stables,  better  ventilated,  and  to 
which  the  sunlight  could  be  more  largely  admitted.  The  large  crops  of 
clover  hay  and  of  corn  made  it  seem  wise  to  purchase  a  herd  of  grade 
cows  to  consume  this  extra  forage.  A  new  dairy  bam  was  therefore 
built  in  August  and  September,  and  a  grade  dairy  herd  purchased  in 
September  and  October. 

Experimentally  considered,  it  ^fes  designed  to  test  the  development  of 
the  cows.  Grade  Shorthorns  were  purchased  as  far  as  possible.  They 
were  bought  under  the  conditions  that  surround  the  farmer  when  he 
desires  to  purchase  such  stock  in  the  early  fall.  These  cows  are  to  be 
fed  with  a  view  to  the  most  economical  production  of  milk  and  butter, 
and  farther  to  see  how  rapidly  they  can  be  developed  and  their  milk- 
giving  abilities  increased. 

A  description  of  the  bam  will  be  given  in  Bulletin  149,  already  in  the 
hands  of  the  printer. 

Owing  to  the  use  of  the  barn,  heretofore  occupied  by  pens  of  feeding 
lambs,  for  the  tuberculous  cattle,  it  was  imposaible  to  try  experiments 
in  feeding  sheep  during  the  winter  of  '96-97.  For  the  same  reason  experi- 
ments with  fattening  pigs  were  omitted  for  that  year. 

The  poultry,  of  which  the  Station  owns  representatives  of  many  of 
the  leading  breeds  was  managed  during  the  year  for  the  purpose  of 
giving  instruction  to  students  and  in  continuation  of  the  experiments  of 
the  preceding  year  in  regard  to  fattening  young  chickens,  feeding  laying 
hens  and  the  management  of  incubators. 

11.      FIELD     EXPBBIMBKTS. 

The  plot  experiments  during  the  season  of  1897  were  in  charge  of 
Prof.  Crozier,  except  when  he  was  necessarily  absent  from  the  College 
by  reason  of  ill  health.  Below  is  given  an  outline  of  the  field  experi- 
ments, the  full  details  of  which  are  either  on  file  for  future  bulletins 
or  already  published. 

Wheat — Twenty-five  acres  of  wheat  were  sown  in  the  fall  of  1896, 
Nearly  one-half  was  Buda  Pesth,  the  remaining  varieties  grown  under 
field  conditions  were  Red  Lorraine,  Red  Altkirche,  Sterling,*  Pride  of 
(Jenesee,  Russian,  I>aw8on's  Golden  Chaff,  Selected  White  Clauson, 
Diehl-Mediterranean  and  Currill.  In  small  plots  or  drills  there  were  also 
sown  samples  of  Long  Amber,  Early  Arcadian,  Missoyen,  Volo,  Plym- 
outh Bock,  Krimsh,  Gray  Winter,  Red  Bearded,  Barnatka,  Perfection, 

*JE^lroha8ed  under  this  name  as  a  new  variety  but  evidently  Egyptian. 


Digitized  by  VniJU^'lC 


88  STATE    BOARD    OF    AGRICULTURE 

Nigger,  Sandomir,  Genesee  Giant,  Reliable  Minnesota,  also  seven 
varieties  from  Japan  and  five  cross  bred  wheats  from  Australia,  the 
latter  were  the  most  promising  of  the  ten  cross  bred  wheats  from  the 
same  source  grown  at  the  College  the  preceding  year.  We  have  to  report 
that  all  of, the  Japanese  wheat  winter-killed  as  did  also  the  Missoyen 
and  Volo.  The  cross  bred  wheats  were  badly  injured  by  the  same  cause 
and,  as  in  the  jirecedinj?  year,  ripened  late  and  produced  only  shrunken 
grains. 

The  varieties  grown  in  the  field  were  sown  between  September  18  and 
22,  on  an  oat  stubble  without  fertilizer  of  any  kind.  The  yield  per  acre 
was  as  follows: 

Bubhels. 

White  Clauson  24.7 

Dawson's  Golden  Chaff  23.0 

SterUng  (Egyptian)   22.8 

Buda  Pesth  22.0 

Diehl-Meditefranean   21.7 

Russian  20.0 

Pride  of  Genesee  17.5 

CurrUl   ,. 17.0 

Red  Altkirche  17.0 

Red  Lorraine 14.3 

The  Currill  was  not  grown  in  the  same  field  with  the  other  wheats 
which  were  sown  side  by  side  in  Field  8  in  plots  ninety-two  rods  long 
and  wide  enough  to  contain  at  least  an  acre.  The  soil  was  reasonably 
uniform  only  and  the  results  given  above  are  fairly  comparable.  Obser- 
vations on  many  of  these  varieties  were  published  in  Bulletin  141,  issued 
in  February,  1897.  The  White  Clauson  still  maintains  itself  as  one  of 
the  best  varieties  for  conditions  similar  to  those  existing  on  the  College 
farm.  Dawson's  Golden  Chaff  stands  well  along  side  it  in  yield.  It  was 
frt  (»  from  smut,  a  fact  due  undoubtedly  to  the  treatment  which  the  seed 
received  before  sowing.  The  Buda  Pesth  is  objected  to  by  many  farmera 
because  of  its  awns.  It  is  productive  and  is  reported  to  be  of  good  mill- 
ing variety.  The  Russian  has  a  very  fine  straw  and  a  small  head,  is  much 
earlier  than  the  other  varieties  and  seems  well  adapted  to  the  northern 
counties  of  the  southern  peninsula.  The  Red  Altkirche  and  Red  Lor- 
raine are  not  jet  acclimated  and  their  qualities  must  remain  for  future 
experiments. 

Millet — Two  new  varieties  of  Panicum  miliaceum  are  offered  to  the 
public  for  the  first  tim^  this  year,  by  a  western  seed  firm.  One  of  these, 
the  Siberian  millet,  was  reported  upon  by  us  last  year;  the  other,  called 
Early  Fortune,  is  a  medium  early,  medium  growing,  red  seeded  variety 
obtained  also  from  Siberia.  By  the  same  firm  two  lots  of  seed  from 
Armenia  have  been  grown,  the  variety  seeming  a  little  more  vigorous,  but 
otherwise  similar  to  the  yellow  seeded  variety  of  this  country.  The  selec- 
tion of  Hungarian  grass  has  been  continued  on  the  line  adopted  four 
years  ago  and  a  stock  is  now  secured,  which,  when  properly  matured,  is 
practically  free  from  light  colored  seed. 

Com — The  results  of  the  experiments  performed  with  corn  confirm 
the  work  of  the  preceding  year  reported  on  page  108,  of  the  Report  of 
the  Michigan  Board  of  Agriculture  for  1896,  in  a  general  way  though 
modifying  in  some  important  details  the  conclusions  there  reached.  The 
plot  sowed  with  a  grain  drill,  two  bushels  of  seed  per  acre,  did  not  in 
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1897  return  either  the  greatest  amount  of  green  fodder  or  dry  matter. 
That  honor  belonged  the  plot  in  which  the  rows  were  forty-two  inches 
apart.  The  yield  of  protein  increased  as  the  distance  between  the  corn 
plants  was  lengthened  up  to  forty-two  inches  apart  between  the  rows 
with  kernels  three  inches  apart  in  the  rows.  Such  rows  also  yielded  the 
greatest  amount  of  N.  free  extract  per  acre.  An  important  point  was 
brought  out  in  the  selection  of  the  seed  corn,  namely,  that  a  well  ma- 
tured crop  furnishes  so  much  better  seed  than  one  ripened  in  unfavor- 
able weather  that  it  abundantly  pays  to  save  seed  com  for  two  or  three 
years  in  order  to  plant  thoroughly  ripened  kernels.  There  was  a  differ- 
ence of  11  per  cent  in  favor  of  the  crop  grown  from  two  year  old  seed 
well  ripened  over  the  one  planted  with  seed  of  the  previous  year  which 
was  cold  and  rainy  at  and  before  harvest.  By  the  kindness  of  the 
Chemical  division  of  the  Station  analyses  have  been  made  of  the  leaves, 
stalks  and  ears  of  various  kinds  of  com  in  successive  stages  of  ripe- 
ness. The  results  are  being  prepared  for  publication.  The  results  of 
the  other  experiments  in  the  field  culture  of  com  will  be  ready  for  pub- 
lication in  the  same  bulletin.  The  continuation  of  the  studies  on  the 
life  history  and  remedies  of  corn  smut  have  reached  no  definite  con- 
clusion. So  far  no  means  of  lessening  the  disease  have  been  discovered. 
It  is  fortunate  that  when  the  corn  plants  are  attacked  by  smut  the  result- 
ing products  are  not  poisonous  to  live  stock.  The  great  vitality  of  the 
spores  and  their  persistence  in  the  soil  through  the  lapse  of  several 
years,  makes  the  treatment  of  the  disease  a  difficult  matter.  Several 
varieties  of  corn  were  tested.  The  seed  of  the  Oilman  Flint  has  been 
reserved  to  send  to  the  northern  part  of  the  State  next  spring.  The 
variety  promises  well  because  of  its  earliness  and  abundant  forage  for 
that  section  of  the  State.  An  experiment  conducted  by  Mr.  Fulton 
brought  out  the  fact  that  there  was  a  material  difference  in  the  water 
content  of  comfields  when  properly  cultivated  and  when  neglected. 

Oats — Several  varieties,  including  the  International,  Scotch  Chief,  two 
strains  of  the  American  Banner,  Lincoln,  Michigan  Wonder,  Early  Sibe- 
rian, and  New  Marine  were  tested.  The  season  was  so  illy  adapted  to 
the  growth  of  this  crop  that  the  results  of  the  test  will  not  be  reported 
until  confirmed  or  disproved  by  the  work  of  another  season. 

Clover — The  season  of  1897  has  been  moist  and  well  suited  to  the 
production  of  a  large  yield  of  this  legume.  Alsike,  which  has  been  here- 
tofore a  rather  treacherous  crop,  has  demonstrated  its  value  in  wet 
seasons  and  proper  soils.  In  Field  12  it  has  given  abundant  pasture  and 
a  yield  of  hay  amounting  to  a  ton  per  acre.  Both  the  Mammoth  and  the 
June  Clover  have  returned  heavy  crops  amounting  to  fully  two  tons 
to  the  acre  at  the  first  cutting.  Neither  of  the  last  two  varieties  of 
clover  have  done  as  well  on  muck  on  the  College  farm  as  the  Alsike. 

Other  forage  crops — Owing  to  the  cold  and  somewhat  backward  spring 
the  cow  peas  purchased  of  a  southern  firm  did  not  make  a  good  stand. 
The  Alfalfa,  which  gave  nearly  five  tons  of  hay  per  acre  the  previous  year, 
was  totally  killed  by  the  winter,  and  hardly  a  living  root  could  be  found 
in  the  spring  of  1897.  Neither  Kaffir  com  nor  sorghum  showed  superior- 
ity to  Indian  corn  when  allowed  to  head  out  and  approach  maturity 
before  cutting.  A  new  forage  crop  for  sandy  lands  called  Sand  Lucerne 
gives  great  promise,  though  its  ability  to  withstand  the  winter  has  not 
12 
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jet  been  demonstrated.    The  Bromus  inermis  seed  received  from  the 
Department  of  Agriculture  at  Washington,  also  promises  well. 

Forestry— In  the  fall  of  1896  there  was  sent  to  W.  J.  Beal,  Professor  of 
Botany  and  Forestry  in  the  College,  a  collection  of  tree  seeds  from  the 
Forestry  Division  of  the  Department  of  Agriculture.  These  seeds  had 
been  collected  in  various  portions  of  the  United  States,  there  being 
many  samples  of  each  species,  collected  from  as  many  sections  of  the 
country.  The  object  of  the  collection  and  planting  was  to  determine 
what  distinctions  if  any  could  be  seen  in  the  trees  as  they  developed^ 
between  those  of  the  same  species  the  seeds  of  which  came  from  different 
localities.  These  seeds  were  planted  in  the  spring  of  1897  in  the  forestry 
plantation  near  the  river  east  of  the  woods  east  of  Field  No.  7.  They 
were  put  in  between  the  rows  of  pines  already  started.  Following  is 
the  order  of  planting,  the  rows  running  east  and  west  and  counting 
from  the  north,  the  enumeration  of  the  trees  in  each  row  beginning  at 
the  east. 

1.  Juglans  nigra,  Missouri;  Juglans  nigra,  Colorado;  Juglans  nigra, 
Ohio;  Juglans  nigra,  Kentucky. 

2.  Quercus  macrocarpa,  Vermont;  Juglans  nigra.  Col.;  label  lost;  Jug- 
lans nigra.  Mo. 

3.  4,  5,  6.  Bittemuts  planted  last  year. 

7.  Celtis  occidentalis,  Ohio;  Fraxinus  lanceolata.  Col.;  Acer  negundo, 
Col.;  Fraxinus  Americanus,  Conn. 

8.  Pines  set  out  last  year,  first  row. 

9.  Celtis  occidentalis,  Ohio;  the  same  from  Ohio;  the  same  from  Okla- 
homa; the  same  from  Kansas. 

10.  Acer  negundo,  Ohio;  Acer  negundo.  Neb.;  Acer  negundo,  Ohio; 
Acer  negundo,  Ohio. 

11.  Pines,  second  row. 

L2.  Oleditschia  trioanthos,  Kansas;  the  same  from  Pennsylvania;  the 
same  from  Kentucky;  the  same  from  Ohio. 

13.  Fraxinus  lanceolata,  Texas;  the  same  from  Kanaas;  the  same  from 
Nebraska;  the  same  from  Illinois. 

14.  Pines,  third  row. 

15.  Celtis  occidentalis,  South  Carolina;  the  same  from  Texas;  Oledits- 
chia tricanthoe,  Kentucky;  Gymnocledus  dioecicus,  Kentucky. 

16.  Acer  negundo,  Kansas;  the  same  from  Texas;  the  same  from  Okla- 
homa; the  same  from  Illinois. 

17.  Pines,  fourth  row. 

18.  Pines,  fifth  row. 

19.  Pines,  sixth  row. 

20.  Fraxinus  lanceolatus,  Oklahoma;  the  same  from  South  Dakota; 
the  same  from  Colorado;  the  same  from  Kentucky. 

21.  Acer  negundo,  Iowa;  Acer  negundo,  South  Dakota;  Fraxinus  quad- 
rangulata,  Kentucky;  Acer  negundo,  Colorado. 

The  forestry  work  begun  two  years  ago  has  been  continued  through 
the  season,  the  rows  kept  in  repair,  the  windbreaks  cultivated,  vacancies 
supplied  with  new  trees,  dead  trees  cut  out  and  the  forestry  managed 
according  to  the  methods  adopted  at  the  beginning. 
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FABM  OBOPS. 


It  is  unfortunately  true  that  many  farmers  content  themselves  with 
a  very  meager  knowledge  of  their  own  business  transactions  and  the 
results  of  their  farming  operations  for  the  year  and  keep, no  books  of 
account  whatever.  Others  are  satisfied  with  the  meager  information  given 
by  successive  annual  inventories,  still  others  besides  keeping  in  a  book 
their  financial  transactions  and  memoranda  of  bargains  and  executory 
contracts  made,  record  for  each  field  the  amount  of  produce  grown 
upon  it  and  something  as  to  the  cost.  We  have  found  it  impossible  to 
keep  anything  like  an  accurate  account  of  the  cost  of  production  without 
keeping  for  each  employe  a  separate  monthly  time  sheet  showing  the 
number  of  hours  each  day  expended  in  the  different  fields  or  for  some 
other  l>ranch  of  the  farm  business.  It  is  an  exceedingly  simple  and 
easy  thing  to  do  to  set  down,  at  the  close  of  each  day's  work,  figures 
under  the  given  date  indicating  the  number  of  hours  spent  in  the  difler- 
•ent  occupations.  At  the  close  of  the  month  the  amount  of  time  spent 
upon  the  field  is  easily  determined  by  adding  together  the  number  of 
hours  spent  by  the  individual  men  and  teams. 

To  do  complete  justice  between  the  different  accounts  with  the  differ- 
-ent  phases  of  the  farm  work,  the  live  stock  should  be  charged  with  the 
food  consumed  and  the  straw  used  for  bedding.  It  has  been  our  prac- 
tice to  eliminate  the  latter  details.  Each  crop  is  charged  with  the 
time  spent  in  hauling  the  manure  to  the  fields  and  spreading  it,  the  live 
fltock  is  not  charged  with  the  bedding  nor  credited  with  the  manure. 

The  following  table  reports  the  crops  harvested  on  the  several  fields 
of  the  College  farm  in  the  year  1897  and  the  cost  of  the  labor  involved 
in  their  production: 


1 

Area 
acres. 

Crop. 

Cost  of 
labor. 

Yield 
poonds. 

Kemarks. 

Experimental  plots. 
Small  pasture  lots. 
Test  of  varieties. 
Golden  Uent^ 

1 
5 
6 
2 

8 

1 

1-10 
17.07 
98.66 

Oom.. 

97  87 
86  84 
147  00 

1,969 
648  bu. 
118,974 
1,075 

5,lQi 
8,186 

22.000 
106,961 
26,974 

860  ba. 
107,677 

6011m. 
93.890 
71,940 

Roots 

Foar  acres  sugar  beets,  one  mangolds. 

Barley 

Oats 

Bacoees. 
Variety  tests. 

Gllman  Flint. 

Boelt 

For  stock  food. 

Hay 

17  60 
482  18 

An  old  meadow. 

Corn 

Silage. 

Cornstalks. 

Cora 

S8.78 
18.66 
2896 
84.60 
8 

27 
9 

Hay. 

6176 
19191 
46  66 
88  50 

10 

Wheat 

Variety  teets. 

11 

Hay...: 

Medium  cloyer. 

u 

Hay  -..:.:..:.;;::::;::::::: 

Alsike.    Pasture  worth  •54.46. 

18 

Potatoes.......... .... ...... 

Total  failure. 

18 

Hay 

76  40 

574  bn. 
19,886 

'■80;686"" 
1,600  ba. 

Yield  not  yet  weighed. 

14 

Cora 

Hathaway  Dent.'' 

14 

Fodder. 

14 

12 

18.16 

82 

124  12 

26  76 

862  00 

Bxpertments. 

1ft 

Hay 

Timothy. 

16 

Oats     - 

Field  belog  cleared. 

Digitized  by 


Google 


92  STATE    BOARD    OF    AGRICULTURE 

In  Nos.  6  and  14  the  cost  of  the  labor  of  the  crops  could  not  be  given 
becanse  experiments  were  conducted,  so  many  weighings  were  necessary 
and  so  much  time  was  devoted  to  objects  other  than  crop  production 
that  to  state  the  amount  of  time  expended  on  the  field  for  the  sake 
of  comparison  with  the  crop  produced  would  lead  to  erroneous  con- 
clusions. 

The  lessons  to  be  drawn  from  many  of  these  crops  are  compiled  in  a 
bulletin  to  be  issued  this  November  and  numbered  149. 

CLINTON  D.  SMITH, 

AgricuHurist. 
Agricultural  College,  Mich.,  ) 
November  1,  1897,  ) 


REPORT   OF    THE    HORTICULTURIST. 

To  the  Director: 

Sib — I  herewith  present  the  report  of  the  Horticultural  Department 
of  the  Experiment  Station,  for  the  past  year. 

There  have  been  few  changes  in  the  department,  either  in  the  lines 
of  work  pursued,  or  in  the  assistants  who  have  taken  part  in  it.  During 
the  year  four  bulletins  have  been  issued.  No.  142,  Small  Fruit  Trials  at 
the  College;  143,  Fruit  Tests  at  South  Haven;  144,  Vegetables^  Old  and 
New,  and  148,  Strawberries.  We  have  now,  nearly  ready  for  the  printer, 
several  other  bulletins  that  will  be  issued  during  the  next  two  or  three 
months.  Last  spring  a  number  of  experiments  in  cultural  method  were 
undertaken,  and  go^  results  secured  up  to  the  first  of  August,  but  the 
heavy  rains  at  that  time,  continuing  for  several  days,  so  affected  the 
plots  that  no  definite  results  could  be  secured,  and  the  bulletins  pub- 
lished have  related  almost  entirely  to  the  tests  of  varieties. 

STATION  OBOHARDB. 

The  young  orchard,  planted  at  various  times  during  the  past  *en 
years,  is  now  coming  into  bearing,  and,  if  the  conditions  are  favorable 
next  year,  we  shall  be  able  to  make  a  thorough  test  of  many  of  the  new 
kinds  of  tree  fruits.  This  year,  owing  to  the  almost  total  failure  of  the 
apples,  only  a  few  varieties  have  fruited,  but  a  large  number  of  cherries 
bore  this  season,  as  did  many  of  the  plums  and  pears,  and  among  the 
new  varieties  there  seems  to  be  several  that  that  are  worthy  of  general 
planting.  Among  the  cherries  that  seem  particularly  promising  are  Brus- 
seler  Braune,  Wragg  and  Vilne  Sweet.  The  former  has  fruited,  more  or 
less,  for  the  past  four  or  five  years,  and  has  several  times  been  favorably 
noted  in  bulletins;  it  is  a  variety  of  the  Morello  type,  and,  for  that  class, 
is  particularly  strong  growing  and  upright  in  habit.  It  is  an  early 
bearer,  and  in  productiveness  is  equaled  by  few  sorts;  the  cherries  are 
fully  as  large  as  many  of  the  sweet  varieties  and  are  of  a  very  dark 
brownish-red  with  dark  flesh;  the  flavor  is  acid  and,  when  ripe,  they 
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lack,  almost  entirely,  the  bitter  taste  often  found  in  Ru&sian  sorts.  The 
stems  are  oftentimes  three  inches  long  and  are  attached  so  firmly  that 
the  fruits  remain  for  a  long  time,  upon  the  trees  after  they  are  ripe. 
In  season,  it  is  one  of  the  latest  sorts,  coming  even  after  the  English 
Morello. 

Wragg  has  been  found  unusually  productive  this  season,  the  branches 
resembling  ropes  of  fruit,  so  thickly  were  they  clustered  about  them.  The 
trees,  while  young,  made  but  slow  growth  and  on  this  account  did  not 
appear  very  promising.  This  trouble,  perhaps,  may  have  been  due  to 
the  stock  upon  which  they  were  grown.  Our  oldest  trees  have  taken 
on  a  good  form  with  a  rounded  head  and  rather  stout  branches,  for  the 
Morello  class.  The  fruit  is  not  quite  as  large  as  Brusseler  Braune  and 
the  fruit  stalks  are  shorter,  but  in  size,  color  and  flavor,  it  resembles  it 
very  closely.  This  variety  seems  to  be,  both  in  tree  and  fruit,  an  im- 
proved form  of  the  English  Morello. 

Vilne  Sweet  is,  in  growth,  between  the  Heart  and  Duke  classes  and 
seems  to  have  the  hardiness  of  the  Duke  with  the  size  and  flavor  peculiar 
to  the  Hearts.  The  tree  is  of  upright  habit  with  stout  branches,  and 
seems  to  be  hardier,  both  in  tree  and  buds,  than  the  ordinary  sweet 
varieties. 

Several  of  the  Japan  plums  are  now  in  fruit  and  many  of  the 
varieties  seem  to  be  very  promising  as  market  sorts,  as  well  as  for  home 
use.  Among  the  most  promising  are  Abundance,  Burbank  and  Red  June, 
while  in  sections  where  the  peach  will  thrive,  Satsuma  and  Wickson 
have  much  promise.  The  latter,  especially,  is  likely  to  be  valuable  on 
account  of  its  large  size,  good  quality,  and  its  habit  of  bearing  early 
and  abundantly.  Most  of  the  other  varieties  set^m  to  be  hardy  in  tree, 
but  we  have  not  yet  fruited  the  new  sorts  like  Hale,  Juicy,  Gold  and  Nor- 
mand.  The  specimens  of  Gold  received  from  the  introducers.  Stark 
Brothers,  of  Louisiana,  Missouri,  resemble  in  their  shape,  fruit  stalk, 
et(j.,  the  native  plums,  but  are  of  a  much  larger  size. 

A  large  number  of  varieties  were  received  last  spring  from  the  Divis- 
ion of  Pomology  of  the  National  Department  of  Agriculture,  and  were 
planted  in  the  orchard.  Arrangements  have  also  been  made  for  testing 
the  comparative  hardiness  of  the  different  races  of  peaches  in  accordance 
with  the  scheme  proposed  by  Prof.  R.  H.  Price,  of  Texas,  at  the  last 
convention  of  Agricultural  Colleges  and  Experiment  Stations. 

SMALL  FBUITS. 

The  strawberries  planted  in  1896  were  in  a  very  promising  condition 
during  the  early  part  of  the  season,  but,  owing  to  the  extreme  heat 
during  the  fruiting  period,  we  were  not  able  to  secure  as  definite  notes 
regarding  the  exact  date  of  the  ripening  of  the  different  varieties  as 
we  had  hoped,  as  many  kinds  that  are  ordinarily  classed  as  medium, 
or  late  sorts,  ripened  with  the  early  kinds.  Among  the  more  promising 
of  the  new  kinds  might  be  mentioned  Ruby,  Glen  '^sltj  and  Ideal. 

The  same  trouble  was  found  in  the  raspberries,  as  Loudon,  which 
in  1896  ripened  sixteen  days  later  than  Cuthbert,  was  ripe  at  the  same 
time  this  year.  Ordinarily  Loudon  will  probably  be  a  valuable  kind, 
as  the  plants  are  hardy,  very  productive  and  the  fruit  is  large,  firm 
and  of  a  good  quality.    The  only  objection  seems  to  be  that  the  plants 
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are  rather  weak  in  growth.  As  noted  in  the  bulletins  last  year,  many 
of  the  varieties  that  have  been  introdnced  as  novelties,  such  as  Wine- 
berry,  Loganberry,  Mayberry  and  Strawberry-raspberry,  have  little,  or 
no,  value  and  excepting  the  Strawberry-raspberry,  are  lacking  in  hard- 
iness, and  that  variety  instead  of  being  a  hybrid  between  the  straw- 
berry and  raspberry,  is  a  wild  Japanese  species  of  raspberry;  the  plants 
suijker  freely  and  are  likely  to  become  a  pest,  while  lie  fruit,  altiiough 
large  and  showy,  developes  on  a  very  large  receptacle,  and,  as  a  result, 
has  a  cavity  nearly  as  large  as  that  in  an  ordinary  thimble,  while  the 
flesh  of  the  fruit  is  but  little  thicker  than  the  walls  of  that  useful  arti- 
cle.   The  flesh  is  dry,  with  large  seeds  and  acid  flavor. 

During  the  heavy  rains  of  August,  although  the  land  was  under- 
drained,  the  water  stood  so  long  upon  a  portion  of  the  raspberry  plant- 
ation that  many  of  the  plants  were  killed. 

The  blackberries,  although  unprotected,  came  through  the  winter 
without  injury  and  bore  a  full  crop,  which,  owing  to  the  moist  season 
ripened  without  injury  from  drought.  The  results  obtained  with  the 
different  varieties  of  small  fruits  will  be  published  in  the  bulletins. 

VEOETABLE  OABDEN. 

As  in  the  previous  years,  all  of  the  most  promising  novelties  brought 
out  by  the  seedsmen,  were  planted  for  trial,  as  were  many  of  the 
standard  kinds,  for  comparison.  During  the  season  we  were  consid- 
erably troubled  by  numerous  insects,  but  most  of  them  were  kept  in 
check  by  the  prompt  use  of  insecticides.  Several  fungous  and  bacterial 
diseases  that  had  not  appeared  to  any  extent  developed  during  the  warm, 
moist  weather  of  the  past  summer  and  may  prove  troublesome  in  the 
future.  Among  these  was  a  bacterial  disease  which  attacked  the  cauli- 
flower and  some  of  the  cabbages.  For  this  the  best  thing  is  to  destroy 
the  diseased  plants  and  thoroughly  clean  up  any  refuse  that  may  re- 
main upon  the  ground,  and  to  use  new  land  the  following  year.  In  sec- 
tions where  the  disease  has  not  appeared  it  would  be  desirable  to  soak 
the  seeds,  for  half  an  hour,  in  a  weak  solution  of  copper  sulphate,  or 
liver  of  sulphur  at  the  rate  of  one  ounce  to  three  gallons  of  water. 
Arrangements  were  made  to  make  a  comparative  test  of  the  different 
varieties  of  celery  but  the  plants  were  destroyed  by  standing  water. 

SPRAYING. 

As  noted  above,  the  season  was  favorable  to  the  development  of  in- 
sects, particularly  plant  lice  and  potato  beetles,  and  fungi,  and  the  fre- 
quent rains  throughout  the  season  made  it  difficult  to  use  applications 
for  their  destruction.  Plums,  cherries  and  other  fruits  were  seriously 
injured  by  the  aphides  and  a  number  of  remedies  were  tested  for  their 
destruction,  including  tobacco  water,  kerosene  emulsion,  zenoleum, 
whale  oil  soap,  etc.  The  best  results  were  obtained  from  the  strong 
tobacco  water.  In  spraying  for  the  various  leaf -eating  insects,  the  arsen- 
ites  were  used  and  the  principal  reliance  was  placed  upon  Paris  green 
and  white  arsenic.  Although  it  varies  in  different  years  and  different 
places,  white  arsenic  can  generally  be  secured  for  little  more  than  one- 
half  as  much  per  pound  as  Paris  green,  and,  as  the  latter  only  contains 
a  little  more  than  60  per  cent  arsenic,  the  actual  cost  of  arsenic  as  a 
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spraying  material  would  be  about  one-third  as  much  as  the  Paris  green. 
We  have  tested  it  thoroughly  against  insects  upon  fruit  trees  and  various 
kinds  of  vegetables,  including  potato  beetles,  and,  when  properly  pre- 
I>ared,  have  secured  as  good  results  as  from  Paris  green,  without  in- 
juring the  foliage.  • 

By  boiling  one  pound  of  arsenic  with  two  pounds  of  lime  in  two 
gallons  of  water  for  forty  minutes,  the  arsenic  becomes  insoluble  and 
does  not  injure  the  tender  foliage.  When  the  above  is  added  to  400 
gallons  of  water,  for  fruit  trees  and  200  gallons  for  potatoes,  the  result  is 
even  more  sure  than  from  Paris  green.  The  lime  should  be  carefully 
slaked  with  water,  and,  although  the  amount  used  in  the  preparation 
of  the  arsenic  will  suffice  to  prevent  injury  to  the  foliage,  it  is  desirable 
to  add  ten  pounds  for  each  400  gallons  of  water,  when  ready  for  use; 
this  will  tend  to  hold  the  arsenic  upon  the  foliage. 

During  the  past  season  curl-leaf  was  very  troublesome  to  the  peach 
leaves,  causing  in  many  cases  most  of  them  to  fall  from  the  trees  and 
the  loss  of  the  entire  crop  of  fruit.  A  circular  was  sent  out  in  the 
spring  advising  the  use  of  Bordeuax  mixture  as  a  preventive  for  this  dis- 
ease and  several  persons  who  tested  it,  reported  Excellent  results  from 
it  use.  In  order  to  be  effectual,  the  spraying  should  be  done  before  the 
growth  starts,  and  again  as  soon  as  the  flowers  have  fallen.  It  is  ad- 
visable to  use  double  the  amount  of  lime,  and  special  pains  should 
taken  to  thoroughly  coat  the  trees  with  the  fungicide,  as  otherwise  the 
treatment  will  be  only  partially  successful. 

'    THB  SAN  J08]6  SOALE. 

During  the  winter  of  1896-97,  specimens  of  the  San  Jos^  scale  were  re- 
ceived from  several  sections  of  the  State,  and,  as  the  owners  of  the 
orchards,  reported  that  they  received  their  stock  from  New  Jersey  firms, 
endeavors  were  made  to  secure  the  addresses  of  all  Michigan  parties 
to  whom  trees  had  been  sent  since  1889;  the  nurserymen  kindly  fur- 
nished a  list  of  their  customers,  and  a  circular  was  prepared  and  mailed 
to  each  of  the  four  hundred  and  twelve  persons  whose  names  were  thus 
secured,  as  well  as  to  all  on  the  regular  mailing  list  of  the  Station. 
In  this  circular  a  brief  history  of  the  spread  of  the  insect  in  this  country 
and  a  description  of  its  appearance,  was  given,  and  all  persons  receiving 
the  circular  were  urged  to  carefully  examine  the  trees  they  had  received 
from  nurseries  in  the  last  eight  years,  and,  if  they  found  traces  of  any 
insect  likely  to  be  the  San  Jos6  scale,  they  were  requested  to  send 
samples  to  the  Experiment  Station  for  identification  and  methods  of 
treatment.  As  a  result  of  this  circular,  several  hundred  specimens  of 
all  kinds  were  received,  but  happily  not  more  than  a  half-dozen  of 
the  dreaded  San  Jos^  scale.  Many  of  the  specimens  were  the  oyster- 
shell  scale,  rose  scale,  Putnam  scale,  and  aphis  and  other  eggs,  while 
a  large  number  were  nothing  more  than  cork  cells  on  the  bark,  spots 
of  paint,  and  wounds  due  to  various  causes.  In  several  places  where 
the  San  Job6  scale  was  found,  they  had  not  spread  from  the  original 
trees,  and  were  at  once  destroyed,  but  in  others  they  had  spread  until 
considerable  areas  were  infested.  The  worst  infections  were  in  Ottawa 
and  St.  Joseph  counties.  In  one  place  in  (Xtawa  county,  the  insects 
had  spread  from  young  plum  trees  to  large  cherry,  pear  and  apple  trees 
and  were  scattered  over  several  acres,  including  a  number  of  apple 
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trees  twenty-five  or  thirty  years  old.  This  orchard  was  visited  and  the 
owner,  under  instructions,  cut  back  the  trees  and  gave  theni  a  thorough 
spraying  with  whale-oil  soap,  at  the  rate  of  one  pound  to  a  gallon  of 
water,  and  kerosene  emulsion  containing  one  gallon  of  kerosene  to  three 
gallons  of  water.  The  work  was  quite  thoroughly  done,  but  even  then 
a  few  scales  escaped  and  further  treatment  will  be  necessary.  Early 
in  October,  the  presence  of  the  scale  was  reported  in  another  orchard, 
two  or  three  miles  from  the  one  above  mentioned,  and  it  was  found 
that  it  had  spread  over  1,200  young  apple,  peach  and  pear  trees,  from 
five  to  eight  years  old,  and  it  had  also  secured  lodgment  in  an  adjoining 
forest  of  200  acres.  As  this  colony  was  not  located  until  after  the 
orchard  and  nursery  inspection  laws  went  into  effect,  the  matter  was 
placed  into  the  hands  of  the  State  inspector.  Where  the. trees  were 
not  destroyed,  all  parties  reporting  the  scale  were  urged  to  cut  back 
and  spray  their  trees;  in  most  cases  this  advice  was  followed. 

BLACK   PEACH  APHIS. 

The  black  peach  aphis  has  spread  through  a  large  number  of  orchards 
in  the  vicinity  of  Grand  Bapids  and  thoueands  of  trees  have  been  de- 
stroyed; it  was  brought  in  on  nursery  stock  and  has  spread  from  the 
young  trees  to  the  bearing  orchards.  After  treating  with  various  in- 
secticides, including  bi-sulphide  of  carbon,  kainit,  tobacco,  salt  and  wood 
ashes,  it  was  thought  best  to  recommend  the  use  of  the  latter,  as  it 
not  only  semed  as  effective  as  the  others,  but  it  is  worth  more  than  its 
cost  as  a  fertilizer  for  most  of  the  orchards  and  can  be  applied  without 
danger  to  the  trees.  Tobacco  water  was  considered  the  second  best 
remedy.  In  order  to  prevent  any  possible  injury  to  the  trees  by  this 
insect,  we  have  recommended  soaking  the  trees  in  tobacco  water  before 
they  are  planted.  Where  this  advice  has  been  followed,  no  case  of  in- 
fection has  been  reported. 

GUM   DISEASE. 

Reports  have  been  received  from  various  parts  of  the  State,  of  injury 
to  peach  trees  by  the  development  on  the  branches  of  knots,  from  which 
gum  exuded;  examination  failed  to  show  the  presence  of  any  specific 
-disease  and  the  swellings  are  thought  to  be  the  result  of  injury  to, 
or  rupture  of  the  bark.  In  some  cases  the  bark  has  been  weakened 
by  the  attack  of  various  fungi,  while  in  others,  it  has  the  appearance 
of  having  been  ruptured  by  the  action  of  frost  upon  tissues  that  have 
failed  to  ripen  in  the  fall,  or  that  have  started  into  growth  in  the 
spring.  As  a  result  of  these  injuries  the  sap  exudes  and  a  corky,  knot- 
like growth  fortns  and,  if  the  injuries  are  severe,  it  generally  results 
in  the  weakening  of  the  branches,  and,  since  there  will  be  danger  of  their 
l>reaking  down,  it  will  be  desirable,  if  the  injuries  are  severe,  to  cut 
back  the  branches  below  the  injured  portions. 

CROWN  GALL. 

Many  complaints  have  been  received  regarding  the  sale  of  nursery 
stock  bearing  galls  upon  their  roots;  these  are  found  upon  nearly  all 
kinds  of  fruit  trees,  but  particularly  upon  the  peach.  The  exact  nature 
of  the  disease  is  not  known,  but  it  is  thought  to  be  contagious,  especially 


Digitized  by 


vjoogle 


EXPERIMENT    STATION    REPORTS  97 

4ipon  soils  rich  in  organic  matter;  and  thus  the  use  of  stable  manure 
in  large  quantities  upon  land  to  be  used  either  for  a  nursery  or  an 
orchard,  should  be  avoided,  particularly  if  the  soil  is  inclined  to  be 
moist,  is  it  provides  the  conditions  that  seem  to  be  favorable  to  the 
^  ^development  of  the  disease.  When  the  trees  have  galls  upon  the  collar, 
*  -or  upon  the  larger  roots  they  should  not  be  planted  as  they  will  never 
make  a  desirable  growth. 

The  wooly  aphis  is  also  reported  in  many  young  orchards  and  in 
some  nurseries.  This  is  troublesome  further  south  where  it  does  con- 
siderable injury  to  the  trees  and  infested  nursery  stock  should  be  very 
rigidly  and  effectively  treated;  the  same  remedies  may  be  used  for 
these  as  for  the  black  peach  aphis. 

EXPERIMENTS  IN  IRRIGATION. 

During  the  past  season  the  rainfall  was  ample  for  the  growing  of 
all  our  crops,  except  for  a  short  time  during  the  early  part  of  July  and 
during  the  fall  and  so  we  were  not  able  to  secure  any  definite  results 
from  the  experiments  we  had  planned.  A  single  irrigation  of  the  straw- 
berries resulted  in  a  marked  benefit,  while  the  use  of  water  upon  the 
late  cabbage  and  cauliflower  in  September,  helped  us  to  secure  a  good 
crop,  while  without  the  use  of  water  it  would  have  been  an  entire 
failure. 

THE  SOUTH   HAVEN  SUB-STATION. 

The  charge  of  the  work  at  the  South  Haven  Sub-station  has  remained 
.  in  the  hands  of  Mr.  Lyon,  whose  report  will  soon  be  issued  as  Bulletin 
152. 

With  the  exception  of  the  peach  crop,  which  was  greatly  reduced  by 
the  loss  of  the  fruit  buds  in  the  winter,  the  crops  have  been  good.  All 
the  older  trees  are  in  bearing  and  many  of  the  young  pears  and  apples^ 
planted  since  the  establishment  of  the  Station,  bore  a  few  fruits  last 
year.  The  land  is  now  nearly  all  occupied  with  trees,  with  the  exception 
of  a  small  area  especially  reserved  for  small  fruits;  this  will  make  it  im- 
possible to  extend  the  plantipg  as  we  would  like  but  by  top-working 
the  trees  that  have  been  tested  we  can  provide  for  the  addition  of 
promising  new  varieties. 

As  the  strawberries  can  be  tested  quite  thoroughly  at  the  College, 
and  as  the  land  that  is  now  occupied  by  them  will  be  required  for  other 
«mall  fruits,  it  is  thought  best  to  make  no  other  plantings  of  strawberries 
at  the  Sub-station. 

During  the  year  trellises  have  been  provided  for  the  grapes  in  the 
southwest  block  and  a  number  of  rods  of  tile  have  been  laid  in  the 
northeast  block,  which  completes  the  tiling  of  the  Station  tract. 

OO-OPERATIVE    VARIETY   TESTS. 

As  has  been  explained  in  previous  reports,  it  has  been  the  policy  of 
the  department  to  utilize  any  surplus  trees  or  plants  of  new  varieties 
for  distribution.  This  plan  has  been  continued  the  past  year  and  we 
now  have  the  co-operation  of  a  large  number  .of  experimenters,  in  most 
of  the  counties  of  the  State,  in  this  work.    While  the  results  have  not, 
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in  all  cases,  been  satisfactory,  yet  a's  a  rule  we  have  been  well  pleased 
with  the  interest  that  has  been  taken  and  with  the  reports  that  we  have 
received. 

ASSISTANTS. 

During  the  year  I  have  aided  by  H.  P.  Gladden  and  M.  L.  Dean;  who 
for  several  years  have  acted  as  assistants  in  this  department.  They 
have  had  charge  of  the  details  of  most  of  the  experiments;  the  note 
taking  has  been  performed  by  them,  or  under  their  directions,  and  the 
results  have  been  compiled  by  them  for  the  bulletins. 

Respectfully  submitted, 

L.    R.    TAPT, 

HorticuUurist. 
Agricultural  College,  Mich.,  ) 
November  SO,  1897.  \ 


REPORT   OF   THE    CONSULTING   BOTANIST. 

To  the  Director: 

I  respectfully  submit  a  report  of  the  work  done  by  the  consulting  botan- 
ist for  the  experiment  station  during  the  past  year. 

The  character  of  the  work  has  not  changed  from  that  of  former  years 
except  in  the  increased  amount  of  time  required  to  keep  pace  with  the 
increasing  work,  which  consists  in  answering  numerous  questions  about 
plants,  the  examination  of  seeds  of  grasses  and  clovers,  studies  of  smuts 
of  grains  and  other  parasitic  plant  diseases,  and  work  in  the  herbarium. 


SEED  EXAMINATION. 

As  it  becomes  more  generally  known  that  the  station  botanist  is  will- 
ing to  examine  seeds  for  any  person  who  may  request  such  examination, 
more  farmers  send  samples  of  clover  seed  and  grass  seed  to  be  tested  each 
year. 

The  necessity  for  careful  examination  of  seeds  of  farm  crops  becomes 
more  and  more  apparent  each  year,  esi)ecially  if  such  seeds  are  imported 
from  the  old  world. 

The  following  lists  of  old  world  weeds  found  in  two  fields  on  the  col- 
lege farm  during  this  year  will  tend  to  confirm  the  above  statement: 

Weeds  in  crimson  clover.    Seed  imported  from  Europe: 

Lepidium  Oampestre— Mithridate  Mustard.  Anthemis  arvensis— Com  Chamomile. 

Lychnis  vespertina — White  Campion.  Bromus  secalinus— Ches3. 

BrasAica  alba — White  mustard.  Agropyrum  repens— Quack-grass. 

B.  BinapiBtrum—Charlock.  Krodium  cicutarium— Common  Storksbill. 

Anthyliis  vulneraria— Kidney  vetch.  Brassica  campestris— Summer  Rape. 

Digitized  by  VjOOQIC 


EXPERIMENT  STATION    REPORTS                                 M 

Weeds  in  orchard  grass  seed  imported  from  France: 

BrasBica  monensis— a  mustard.  Leucanthemum  vulgare— Ox-eye  Daisy. 

Arabis  perfoliata— Tower  Mustard.  L.  Maxium. 

Iberis  amara— Wild  CaDdv-tuft.  Tragopogon  pratensis— GK>at*B-beard« 

Ounelina  satiya — Falae-Flax.  Picris  hieracioides. 

Silene  Cucubalus— Bladder-Campion.  Crepis  biennis— Rough  Hawk's-beard. 

Lychnis  Vespertina — White  Campion.  Galium  Mollugo— Great  Bed-straw. 

Geranium— Geranium.  Carum  Carui— Carawajr. 

Melilotus  officinale— Yellow  Melilot.  Plantago  lanoeolata— Ribgrass. 

Medicago  lupulina— Black  Medick.  Rumez  acetoea— Sorrel  Dock. 

Potentilla  Norvegicar— Norway  Cinquefoil.   R.  acetoeella— Common  Sorrel. 

Cnicus  arvense — Canada  Thistle.  R.  crispa— Curled  Dock. 

Arctium  Lappa— Burdock.  Holcus  lanatus— Velvet  Grass. 


PLANT    DISEASES. 

Several  diseases  of  farm  crops  which  have  not  been  observed  on  the 
college  farm  before,  seem  worthy  of  notice. 

A  TUBNIP  DISEASE. 

(AUemaria  Brasskoe,) 

In  August  a  serious  fungous  disease  appeared  in  the  turnip  fields  at 
the  college.  The  leaves  were  covered  with  dark-colored  spots  which 
were  the  seat  of  the  disease,  these  continued  to  increase  until  the  leaves 
were  destroyed.  Finally  the  roots  were  attacked  with  a  bacterial  disease 
causing  a  wet-rot  which  completed  the  destruction  of  the  crop. 

A  MILLET  DISEASE. 

( Sclerospora  graminicola.) 

This  disease  was  first  noticed  in  August  by  Prof.  A.  A.  Crozier,  who 
submitted  some  diseased  plants  of  German  millet  to  me  for  identification. 
Later  the  disease  was  found  on  Green  Fox-tail-grass. 

A   LBTTUOE   DISEASE. 

{Marsonia  perforans.) 

Late  in  March,  1897,  Mr.  C.  M.  Norton,  an  extensive  lettuce  grower  of 
Grand  Rapids,  sent  the  consulting  botanist  some  lettuce  plants  which 
were  troubled  with  a  new  spot  disease.  An  examination  of  the  literature 
on  lettuce  diseases  showed  that  the  fungus  which  produced  this  disease 
had  been  described  in  1896  by  Ellis  &  Everhart. 

This  disease  is  much  increased  by  surface  watering  and  may  be  con- 
trolled by  sub-irrigation.  The  disease  is  confined  to  green-houses  and 
was  first  noticed  by  Prof.  A.  D.  Selby  of  the  Ohio  experiment  station. 

A   OLOVEB  DISEASE. 

(Oloeosporium  «p.) 

The  last  week  in  May  the  red  clover  plots  showed  the  existence  of  a 
fungous  disease  which  attacked  the  leaves  and  finally  the  stems  of 
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clover  plants;  in  mkny  cases  the  leaves  were  entirely  destroyed,  giving 
the  border  of  the  field  a  decidedly  brown  appearance.  Fully  one-half  of 
the  plants  were  more  or  less  affected. 

The  corn  smut  experiments  have  been  continued  along  the  lines  men- 
tioned in  the  last  report.  Work  in  the  herbarium  has  been  increased 
somewhat  by  large  collections  of  edible  and  poisonous  fungi  of  the  region 
about  the  college. 

Farmer's  Institutes  were  attended  during  the  fall  at  Marquette,  Iron 
iliver,  Norway,  and  Stephenson.  The  round-up  Institute  at  St.  Louis 
was  also  attended  in  March. 

C.  F.  WHEELER, 
Consulting  Botanist. 
AamouLTURAL  College,  Mich.,  ) 
J%ine  SO,  1897,  \ 


REPORT  OP  THE  CONSULTING  ZOOLOGIST. 

Proftssor  Clinton  D.  Smith,  Director  of  Experiment  Station: 

Sir — I  have  the  honor  to  submit  the  following  report  for  the  year  end- 
ing November  30,  1897: 

In  December,  1896,  when  I  assumed  the  direction  of  this  oflBce,  the 
Station  was  without  an  assistant  entomologist  owing  to  the  recent  resig- 
nation of  Gager  C.  Davis,  M.  S.,  who  had  removed  to  California  on  ac- 
count of  his  wife's  health.  Steps  were  taken  at  once  to  secure  a  com- 
petent assistant  for  the  position  thus  vacated,  and  the  Station  may  be 
considered  fortunate  in  obtaining  the  services  of  Ruf us  H.  Pettit,  B.  S.  A. 
(Cornell),  who  was  then  serving  as  Assistant  State  Entomologist  of  Min- 
nesota, ^and  who  reported  for  work  here  early  in  January.  He  has  proved 
himself  a  most  competent  and  conscientious  entomologist,  and  a  very 
large  share  of  the  work  of  the  season  has  been  left  in  his  hands,  as  was 
contemplated  when  I  consented  to  take  charge  of  the  office,  my  own  time 
b^ing  fully  occupied  with  the  class  work  pertaining  to  my  departments 
in  the  College.  Nevertheless,  the  work  of  the  year  proved  to  be  more 
arduous  than  was  expected  by  anyone,  and  in  spite  of  the  fact  that  only 
one-half  of  Mr.  Pettit's  time  and  none  of  my  own  could  be  claimed  by  the 
Station,  in  reality  both  of  us  have  given  much  more  than  was  due,  being 
compelled  in  some  cases  to  neglect  class  work  in  order  to  accomplish  for 
the  Station  what  seemed  imperative. 

The  discovery  early  in  the  year  1897  that  the  San  Jos^  Scale  was  firmly 
settled  in  at  least  one  county  of  the  State  led  to  further  investigation, 
which  proved  eventually  that  this  pest  had  been  introduced  in  at  least 
a  dozen  localities  in  the  southern  half  of  the  State,  and  in  most  cases  had 
become  firmly  established  and  was  in  danger  of  spreading  widely.* 

One  of  the  first  results  of  the  San  Jos^  Scale  agitation  in  Michigan  was 
a  flood  of  inquiries  as  to  the  character  and  appearance  of  the  pest,  to- 

*For  a  list  of  thpse  localities  and  other  data  relating  to  the  subject,  see  a  paper  read  by  the 
writer  before  the  Society  of  Economic  Entomologists,  at  Detroit,  August,  1897,  and  published  in 
the  Proceedings  of  that  society. 
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gether  with  multitudes  of  specimens  of  insects  of  all  kinds  (and  some  not 
insects  at  all),  suspected  of  being  the  dreaded  scale,  and  sent  for  positive 
identification. 

Several  trips  were  made  to  infested  points;  steps  were  taken  to  locate 
centres  of  infestation;  and  considerable  time  was  spent  in  discussing 
with  members  of  the  Legislature,  committees  of  the  State  Horticultural 
Society,  and  representatives  of  the  prominent  nurseries  of  the  State,  the 
provisions  of  a  bill  drafted  for  the  restriction  and  extermination  of  this 
and  similar  pests.  As  you  are  well  aware,  such  a  measure  was  passed 
by  the  Legislature  in  the  spring  of  1897,  and  in  accordance  with  its  pro- 
visions, Professor  U.  P.  Hedrick,  lately  of  the  Oregon  Agricultural  Col- 
lege, w§s  appointed  State  Inspector  of  Orchards  and  Nurseries,  in  Sep- 
tember. His  efforts  thus  far  have  been  directed  mainly  toward  the  in- 
spection of  all  nursery  stock  in  the  State  and  the  prevention  of  importa- 
tion of  infested  ^tock  from  outside.  If  he  can  at  once  have  sulBcient 
expert  help  in  locating  infested  spots  outside  the  nurseries  much  can 
be  done  before  spring  toward  stamping  out  the  pest,  but  if  this  is  delayed 
until  another  winter  the  task  will  be  very  seriously  increased  and  ulti- 
mate success  correspondingly  doubtful. 

It  is  hoped  that  the  appointment  of  so  competent  an  inspector  will 
relieve  this  oflBce  of  most  of  the  work  relating  to  this  scale,  since  our 
allotment  of  f 500  is  barely  sufficient  for  the  routine  work  of  the  office, 
while  the  additional  burden  imposed  during  emergencies  like  the  present 
not  only  weighs  heavily  on  the  members  of  the  division  but  unavoidably 
detracts  from  the  class  work  of  the  College.  Full  and  prompt  attention 
to  the  correspondence  during  the  past  year  would  of  itself  have  required 
all  the  time  for  which  the  Experiment  Station  pays,  and  any  Station 
work  done  outside  of  this  must  be  looked  upon  as  a  generosity  on  the 
part  of  the  College  or  a  voluntary  sacrifice  on  the  part  of  those  who  do  the 
work.  Of  course  many  insects  are  sent  in  for  identification  which  can  be 
named  at  sight,  and  many  simple  questions  are  asked  which  require  no 
investigation  before  replies  are  sent.  Many  such  inquiries  can  be  an- 
swered by  a  few  written  words  and  a  printed  circular  or  card  giving 
formulae  for  insecticjdes  and  directions  for  treatment.  On  the  other 
hand  many  of  the  letters  received  necessitate  the  comparison  of  many 
specimens,  the  examination  of  a  large  amount  of  literature,  and  the 
expenditure  of  much  time  and  care  in  giving  the  correspondent  the  re- 
sults of  such  work.  More  than  200  such  cases  have  been  disposed  of  dur- 
ing the  year,  while  several  hundred  more  letters  have  been  written  in 
reply  to  simpler  questions  which  involved  little  or  no  investigation. 

For  several  years  past,  at  least,  the  consulting  entomologist  of  the 
Experiment  Station,  although  receiving  half  his  pay  from  the  College 
and  half  from  the  Station,  has  divided  his  time  very  unequally,  giving 
from  three-fourths  to  five-sixths  of  the  entire  time  to  the  work  of  the 
Station  and  allowing  the  College  work  to  suffer.  The  injustice  of  this  is 
apparent  at  once,  and  such  an  arrangement  cannot  be  continued  in  the 
future.  If  the  Michigan  Experiment  Station  is  to  maintain  the  high  stan- 
dard of  entomological  work  which  it  has  set  in  the  past  it  will  be  neces- 
sary that  the  entomologist  be  able  to  give  all  or  nearly  all  his  time  to  the 
work  of  the  Station,  while  additional  assistance  is  provided  for  the  Col- 
lege department  of  anatomy  and  zoology.  Perhaps  at  no  time  in  the  his- 
tory of  the  State  have  its  agricultural  interests  been  so  strongly  menaced^ 
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by  insect  invasion  as  now,  and  it  is  of  the  utmost  importance  that  the 
Station  should  have  at  its  disposition  at  all  times  the  services  of  an 
expert  entomologist  who  can  give  his  entire  time  if  necessary  to  the 
solution  of  the  important  problems  which  are  ever  presenting  them- 
selves. 

Besides  the  San  Jos^  Scale  several  formidable  insect  pests  have  at- 
tracted attention  during  the  year,  at  least  two — ^the  Pear  Psylla  and 
the  Black  Peach  Aphis — ^appearing  in  injurious  numbers  for  the  first 
time  in  the  history  of  the  State,  while  one,  the  Asparagus  Beetle, 
Crioceris  asparagi,  seems  to  have  been  introduced  within  the  year  and  to 
threaten  serious  damage  to  asparagus  growers  in  the  southwestern  part 
of  the  State  unless  energetic  measures  for  Its  repression  are  taken  at 
once.  The  Wooly  Aphis,  Schizmwwra  lanigera^  also  proves  to  be  alarm- 
ingly common  in  young  apple  orchards  and  nurseries  in  some  sections 
of  the  State  and  is  likely  to  prove  an  insidious  and  dangerous  foe.  Speci- 
mens of  all  these  insects,  as  well  as  of  scores  of  others  have  been  re- 
ceived for  identification  and  the  senders,  have  been  fully  informed  on  the 
questions  raised. 

Other  insects  which  have  demanded  more  or  less  attention  are  the 
various  species  of  plant-lice,  scale-insects,  cut-worms,  and  grass-hoppers, 
the  white-pine  saw-fly,  the  true  army-worm  {Leucamia  unipuncta)^  the 
erratic  army-worm  {Noctua  feimica)y  the  bud-moth  {Tmeiocera  oceUana), 
the  apple  leaf-tyer  (Teras  minuta)^  and  such  common  and  well-known  pests 
as  the  tent-caterpillar,  canker-worm,  pear  slug,  and  many  others.  The 
more  important  of  these  will  be  treated  in  a  bulletin  on  the  insects  of 
the  year,  now  in  preparation. 

Aside  from  entomological  subjects,  the  zoologist  has  been  called  on 
during  the  year  for  information  in  regard  to  many  species  of  birds,  both 
beneficial  and  supposedly  harmful,  and  has  been  able  to  collect  some 
interesting  facts  as  to  the  food-habits  of  some  of  our  most  common  birds, 
together  with  notes  of  interest  on  the  distribution  and  life  histories  of  a 
few  of  the  little  known  species  of  the  State. 

Queries  have  been  received  also  and  information  furnished  relating 
to  damage  by  field-mice,  moles,  rabbits,  woodchucks,  squirrels,  skunks, 
and  minks,  and  the  best  methods  of  combating  these  animals  when  desir- 
able. 

We  have  also  identified  for  the  Veterinary  Department  a  few  species  of 
internal  parasites,  thread- worms,  tape- worms,  etc.,  and  have  received  a 
few  additional  specimens  of  such  parasites  from  other  parts  of  the  State. 
I  might  add  that  we  desire  to  increase  the  College  collection  of  parasitic 
worms,  and  would  be  glad  to  receive  specimens  from  any  source. 

Respectfully, 

WALTER  B.  BARROWS, 

Consulting  Zoologist. 
Agricultural  College,  Mich.,  ) 
Dec,  SO,  1897.  ) 
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REPORT   OF    THE    BACTERIOLOGIST,    VETERINARY    DEPART- 
MENT. 
To  the  Director: 

The  following  is  a  synopsis  of  the  experimental  work  on  tuberculosis: 

The  study  of  tuberculosis  is  one  primary  theme  in  laboratory  work,  and 
for  the  past  year  our  purpose  has  been  to  examine  carefully  the  milk, 
urine,  feces,  and  sputum  from  the  tuberculous  cattle  at  our  disposal. 
This  line  of  investigation  has  been  prosecuted  so  far  as  is  within  our 
facilities.  At  the  outset,  we  appreciate  that  we  have  begun  no  new  field 
of  research,  but  one  over  which  the  plow  has  left  little  to  upturn.  Our 
object  is  not  so  much  to  reveal  new  things,  as  it  is  to  render  available 
and  practicable  what  is  already  known  in  theory. 

The  milk  from  the  tuberculous  cows  has  been  repeatedly  subjected 
to  microscopical  examination  for  tubercle  bacilli  and  has  been  tested  also 
by  animal  experiment.  All  tests  have  been  negative  with  the  exception 
of  one  animal.  This  work  continues.  Much  time  is  devoted  also  to  the 
determination  of  temperature  which  will  kill  the  tubercle  bacilli  in  milk. 
This  subject  provokes  much  interest  because  there  is  so  much  diversity 
of  opinion  concerning  it,  and  is  one  which  certainly  should  be  settled 
beyond  doubt.  Furthermore,  we  have  fed  milk  which  had  been  artificially 
infected  with  tuberculous  material  to  hogs  with  very  satisfactory  re- 
sults; besides  studying  this  milk  so  infected  as  to  the  distribution  of  the 
tubercle  bacilli  in  the  different  products  made  from  it. 

Our  attention  has  been  peculiarly  drawn  to  the  possible  dissemination 
of  tuberculosis  by  means  of  the  feces.  Mysie  44,  Shorthorn,  the  only  one 
of  the  condemned  animals,  evacuated  rich  fecal  matter.  The  bacilli  are  a 
constant  quantity.  With  this  as  a  starting  point,  we  shall  try  to  ascer- 
tain the  effect  of  sunlight  and  weather  in  the  destruction  of  these  bacilli 
and  also  to  find  the  time  of  their  persistency.  From  some  of  the  indica- 
tions we  would  infer  that  this  method  of  transmitting  this  disease 
among  cattle  cannot  be  disregarded. 

The  urine  has  been  studied  faithfully  but  with  negative  results  in 
every  instance;  yet  we  feel  that  there  is  danger  of  spreading  the  disease 
in  this  way.  Tuberculosis  of  the  urinary  organs  is  not  so  common  as 
other  forms,  yet  it  exists,  but  to  what  extent  we  are  unable  to  say.  We 
are  trying  to  learn  how  frequently  it  occurs. 

What  opportunity  we  have  had  to  study  the  sputum,  has  furnished  us 
with  encouraging  data.  There  is  evidence  of  tubercle  bacilli  existing  in 
nearly  all  cases  of  pulmonary  tuberculosis. 

The  examination  of  water,  air  and  soil  is  made  from  time  to  time  as 
required  to  follow  the  disease  through  its  various  avenues. 

The  question  of  normal  temperatures  has  been  raised  in  connection 
with  the  tuberculin  test.  The  study  of  normal  temperatures  under  the 
same  conditions  as  the  regular  test  has  recently  begun.  The  results  thus 
far  indicate  that  this  will  prove  a  very  valuable  line  of  investigation. 

The  preventive  and  curative  phase  of  the  disease  is  to  receive  much 
consideration.  Bacterial  products  and  other  agents  are  under  test,  but 
since  nearly  every  chemical  substance  used  in  medicine  has  been  re- 
peatedly tried  by  clinicians,  there  is  faint  hope  of  doing  anything  with 
such  curative  agents.    Much  has  been  expected  from  bacterial  products 
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by  investigators,  but  the  method  of  application  and  treatment  is  still  a 
matter  of  mystery.  Effort  is  made  in  several  places  by  competent  workers 
to  discover  a  practical  immunizing  or  curative  substance  manufactured 
by  the  tubercle  bacilli  in  the  process  of  their  growth;  and  judging  tTom 
what  has  been  done,  we  are  anticipating  a  probable  solution  in  the  fu- 
ture. 

So  much  stress  has  been  placed  upon  hygienic  treatment  and  so  much 
good  has  resulted,  that  we  feel  assured  in  making  an  attempt  to  benefit 
and  completely  cure  a  part  of  the  cattle  condemned  by  giving  strict 
attention  to  their  hygienic  surroundings.  All  of  the  cattle  are  under 
hygienic  treatment. "  Experiments,  if  they  may  be  so  called,  are  under 
way  to  ascertain  the  per  cent  of  calves  from  tuberculous  cows  succumb- 
ing  to  tuberculosis.  We  believe  that  our  evidence  will  be  the  same  a& 
Bang's  in  this  respect:  that  it  is  possible  to  grow  a  sound  herd  from  a 
tuberculous  herd  if  proper  care  is  used.  We  might  sum  up  the  experi- 
ments in  progress  with  the  condemned  animals  in  the  following  general 
manner: 

1.  The  bacteriological  examination  of  milk  and  products, 

2.  The  bacteriological  examination  of  urine. 

3.  The  bacteriological  examination  of  feces. 

4.  The  bacteriological  examination  of  sputum. 

5.  A  careful  study  of  the  tuberculin  test  upon  condemned  animals. 

6.  Hygienic  and  other  treatment. 

7.  The  value  of  oflf-spring  from  tuberculous  cows. 

Four  bulletins  have  been  issued  from  the  bacteriological  laboratory 
during  the  past  year. 

No.  139,  "Bacteria,  What  They  Are  and  What  They  Do,"  treats  of 
bacteria  in  a  very  general  way.  Its  purpose  is  to  pave  the  way  for  bac- 
teriologic  reading  and  to  give  the  readers  of  station  bulletins  an  in- 
sight into  the  bactei?iologic  world.  No  attempt  was  made  to  give  an 
exhaustive  treatment  of  any  chapter  in  bacteriology. 

No.  140,  "Ropiness  in  Cream  or  Milk,"  gives  the  results  of  investigation 
with  a  bacillus  which  was  causing  serious  damage  to  a  dairy-farm.  The 
farmer's  dairy  was  attacked  by  a  bacillus  during  a  hot,  sultry  spell  in  the 
summer  of  1896,  and  rendered  his  milk  unsalable.  He  was  realizing  about 
one  hundred  fifty  dollars  per  month.  This  bacillus  was  isolated  and 
studied  in  the  laboratory.  In  the  spring  of  1897  the  same  trouble  ap- 
peared again  in  the  same  dairy,  when  it  was  located  in  the  dust  of  the 
stable  fioor.  By  this  time  we  were  ready  to  suggest  a  remedy  which 
was  followed  faithfully  and  successfully  during  the  summer,  and  prac- 
tically without  cost  to  the  farmer. 

No.  146,  "Bacteria  and  the  Dairy,"  considers  in  a  very  brief  manner, 
the  possible  changes  produced  by  bacteria  acting  upon  milk,  how  they 
gain  entrance  to  the  milk  and  how  they  may  be  kept  out.  Suggestions 
are  made  in  regard  to  their  utility  and  to  their  pestiferous  depredations. 

No.  147,  "Pasteurization  of  Milk,"  is  a  semi-technical  analysis  of  the 
Pasteurizing  process,  based  upon  extensive  laboratory  work  with  the 
resistant  bacteria  usually  found  in  milk. 

We  have  examined  many  specimens  of  milk,  water,  etc.,  sent  in  by  farnv 
ers,  during  the  course  of  the  vear. 

CHAS.  E.  MARSHALL. 


AOBICULTURAL   COLLEGE,  MlCU. 
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REPORT   OF  THE    APIARIST    FOR    1896-7. 

WORK    AT    MICHIGAN'S    EXPERIMENTAL    APIARY. 

BY  B.  L.   TAYLOB,    APIABIBT. 
•  THB  HIV^. 

There  is  perhaps  no  point  relating  to  bee-keeping  about  which  I  am 
asked  so  many  questions  as  this. 

It  is  well  to  understand  that  the  bees  themselves  are  not  much  con- 
cerned about  the  characteristics  of  their  hive,  they  will  make  as  lauch 
honey,  other  things  being  equal,  in  a  shoe-box  or  a  nail-keg  as  in  a  hive  of 
the  latest  pattern  or  patent.  So  the  form  of  the  hive  is  a  mere  question  o^ 
convenience  to  the  apiarist.  He  may  shape  it  so  as  best  to  secure  the  ob- 
ject he  has  in  view.  But  bee-keepers  have  many  objects,  so  hives  are 
wanted:  1,  for  catcliing  moths;  2,  for  pleasure;  3,  for  preventing  swarm- 
ing; 4,  for  producing  l>ee8;  5,  for  wintering  bees;  6,  for  rearing  queens;  7y 
for  producing  extracted  honey;  8,  for  producing  comb  honey. 

Fortunately,  a  different  kind  of  hive  is  not  required  for  each  of  these 
objects;  if  a  hive  is  to  be  selected  for  one  object,  an  eye  may  be  had  also 
to  points  calculated  to  secure  other  objects  that  are  subsidiary  and  yet 
necessary  to  the  full  attainment  of  the  main  one,  thus,  whatever  the 
main  object,  the  hive  must  be  such  that  it  will  prove  as  little  fatal  to  the 
bees  in  winter  time  as  possible.  Still,  no  particular  hive  is  likely  to 
prove  the  best  for  all  purposes. 

The  numbers  of  those  who  delight  in  hives  simply  on  account  of  their 
moth  catching  qualities  are  of  course  small,  but  as  there  are  some  whose 
chief  pleasure  and  occupation  in  life  is  to  tame  mosquitoes  and  train, 
fleas  to  perform  tricks,  we  are  not  to  be  surprised  that  there  are  some 
whose  chief  consideration  it  is  to  trap  wax  moths.  It  might  be  well  if 
all  of  that  type  of  bee-keepers  were  confined  to  moth  trapping. 

To  be  classed  with  these  are  those  who  keep  bees  and  select  hives  for 
pleasure  only;  not  that  they  are  equally  eccentric,  but  because  the  pre- 
scribing of  hives  for  each  of  these  two  classes  is  alike  outside  the  lines^ 
of  apiculture  proper. 

Intermediate  between  these  two  classes  and  those  that  have  an  eye 
strictly  to  financial  returns  are  those  who  are  intensely  interested  in  non- 
swarming,  producing  bees  and  ip  wintering  bees.  I  call  these  interme- 
diate because  a  part  of  each  class  is  so  passionately  absorbed  in  inventing 
or  otherwise  securing  or  in  testing  a  hive  specifically  adapted  to  the  at- 
tainment of  one  of  these  ends  that  all  interest  in  the  primary  objects^ 
of  bee  culture  are  so  lost  that  they  fade  out  of  view,  (who  has  not  met 
those  who  are  in  ecstacies  over  their  large  or  frequent  swarms,  yet  who- 
either  forget  to  put  on  the  surplus  boxes  or  to  take  them  off)  while  the 
other  part  make  these  objects  more  or  less  subsidiary  to  the  attainment 
of  the  proper  rewards  of  bee  keeping.  The  first  part  of  these  classes 
must  be  relegated  to  a  place  with  those  who  are  pursuing  pleasure  and 
moths;  with  the  hope,  nevertheless,  that  by  chance  some  device  may  be 
hit  upon  by  them  sometime  that  will  be  found  worthy  to  be  incorporated 
into  the  mass  of  real  value  to  apiculture  while  the  latter  part  win  receive 
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such  brief  attention  in  connection  with  hives  for  honey  production  as  my 
limits  will  permit. 

While  queen  rearing  is  a  legitimate  department  of  bee-keeping,  yet  the 
characteristics  of  the  hive  best  adapted  to  that  branch  is  of  si)ecial 
interest  to  so  few,  that  I  would  not  be  warranted  in  taking  time  on 
the  topic,  even  if  I  could  hope  to  jnake  any  valuable  suggestion  touching 
it.  The  hive  in  use  for  other  purposes  will  generally  be  found  sufficiently 
serviceable  for  this  one. 

This  brings  me  to  the  important  point  of  thifi  subject,  the  hive  best 
adapted  to  the  production  of  hofiey.  I  confine  myself  to  a  discussion  of 
the  brood  chamber  and  that  chiefly  In  relation  to  general  principles. 

The  successful  production  of  honey  is  the  one  overshadowing  object 
of  apiculture,  and  to  this  in  my  estimation  all  others  ought  to  be  made 
unhesitatingly  to  bow. 

For  my  use,  at  least,  there  are  certain  qualities  which  a  hive  for  this 
purpose  must  not  possess. 

1.  It  must  not  be  expensive.  Fifteen  or  twenty  cents  should  purchase 
lumber  enough  of  sufficiently  good  quality  for  body,  cover  and  bottom. 
Lumber  called  "shipping  culls,"  of  white  pine,  is  good  enough  for  the 
body  and  a  grade  or  two  better  will  do  for  covers  and  bottoms,  if  the 
best  of  it  is  selected  for  covers.  The  apiarist  must  not  be  seduced  by  one 
or  two  good  crops  into  failure  in  point  of  economy. 

2.  It  must  not  be  cumbersome.  Its  bulk  and  weight  should  be  as  small 
as  may  be,  loose  parts  and  projections  should  be  avoided  except  where 
that  is  impossible.  A  hive  that  cannot  be  handled  easily  by  one  man 
when  it  contains  a  colony  of  bees  with  stores  enough  for  winter  is,  as  a 
rule,  to  be  shunned.  There  may  be  an  exception  where  the  hive  is  seldom 
or  never  to  be  moved  summer  or  winter.  Even  the  risk  of  the  displace- 
ments of  the  combs  would,  I  think,  better  be  obviated  by  fixed  frames. 

3.  It  must  not  be  complicated.  Slides,  drawers  and  such  like  traps 
never  work  well  inside  of  a  box  occupied  by  bees,  and  if  they  would,  they 
could  hardly  accomplish  anything  which  may  not  be  more  easily  attained 
by  simplicity. 

Besides  these  negative  points  there  are,  in  my  view,  some  positive  qual- 
ities to  be  sought  for  in  any  hive  at  all  well  calculated  for  an  apiary  to  be 
conducted  for  the  highest  net  profit.  The  first  and  most  important  of 
these  is  that  the  hive  be  fitted  to  conveniently  repress  the  production  of 
bees  that  can  only  detract  from  the  net  income.  No  doubt  there  are 
localities  where,  on  account  of  the  continuous  character  of  the  honey 
fiow,  or  from  the  fact  that  the  late  crop  is  abundant  and  equally  valuable, 
or  nearly  so,  pound  for  pound,  with  that  of  the  early  crop,  this  matter 
may  not  require  consideration,  but  in  localities  like  central  Michigan 
where  the  June  and  early  July  honey  from  white  clover  and  basswood  is 
nearly  twice  as  valuable  pound  for  pound  as  that  gathered  in  the 
fall ;  and  where  the  fall  crop  is  generally  scant  or  entirely  wanting,  and 
in  any  case  a  period  of  thirty  or  forty  days  of  entire  dearth  between 
basswood  and  fall  fiowers,  it  is  of  the  first  importance. 

I  have  heretofore  attempted  to  show,  and  have,  at  least,  about  con- 
vinced myself  that  it  costs  two  lbs.  of  honey  to  rear  one  pound  of  brood, 
and  that  as  a  Langstroth  frame  is  capable  of  containing  two  pounds  of 
brood,  therefore,  I  hold  that  one  such  frame  of  brood  costs  four  pounds  of 
honey.    Moreover,  it  needs  no  argument  to  show  that  five  such  frames 
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will  contain  sufficient  brood  to  keep  the  colony  up  to  the  highest  strength 
desirable  in  this  locality  for  fall  and  winter  purposes.  Suppose  now  the 
clover  and  basswood  season  ends  here,  any  given  year,  July  15th,  it  is 
evident,  since  it  requires  thirty-five  days  from  the  laying  of  the  egg  to 
mature  a  field  worker,  that  all  eggs  laid  in  any  colony  in  excess  of  the 
number  required  to  keep  comb  to  the  extent  of  five  L.  frames  supplied 
with  brood  can  produce  no  bees  that  will  prove  of  any  practical  utility. 
During  these  thirty-five  days — ^the  height  of  the  season — average  queens 
if  allowed  room,  will  keep  eight  frames  filled  with  brood,  and  as  it  is  for 
nearly  one  and  three-fourths  generations,  the  total  excess  over  the  re- 
quired five  frames  would  amount  to  about  five  frames  during  the  thirty- 
five  days  at  an  expense  of  twenty  pounds  of  honey  or  in  an  apiary  of  one 
hundred  colonies  a  matter  of  f200  to  |250.  If  space  permitted  it  would 
be  easy  to  mention  one  or  two  other  items  that  would  make  the  amount 
considerably  more.  It  would  be  comparatively  easy  to  select  a  hive  that  ^ 
would  secure  the  repression,  if  it  were  permissible  at  no  time  of  the  year 
to  allow  more  than  five  L.  frames  of  brood,  but  it  is  just  as  imperative 
that  every  cell  possible  be  used  previous  to  June  10th  as  that  unnecessary 
brood  should  be  prevented  after  that  date.  The  selection  of  a  hive  must 
be  made,  therefore,  first,  with  reference  to  the  earlier  period. 

In  the  production  of  extracted  honey  the  size  of  the  hive  during  this 
period  would  not  be  very  material,  as  honey  in  combs  at  the  side  of  the 
brood  nest  would  be  about  as  valuable  as  that  in  combs  above  it,  but  for 
the  production  of  comb  honey  it  should  be  of  such  size  as  to  give  as 
nearly  as  possible  merely  room  for  the  brood  and  thus  secure  the  storing 
of  the  honey  in  the  sections  where  it  will  be  of  double  value.  In  this  local- 
ity only  a  small  proportion  of  colonies  would  occupy  more  than  eight  L. 
frames  with  brood  prior  to  June  10th,  so  I  deem  a  hive  of  greater  capacity 
than  that  objectionable  for  the  production  of  comb  honey.  If  the  field 
were  lightly  stocked  with  bees  so  that  as  large  an  increase  as  possible 
were  desirable  for  the  gathering  of  the  crop,  each  queen  could  be  given 
abundant  room  for  the  display  of  her  powers  by  exchanging  combs  be- 
tween the  stronger  and  weaker  colonies. 

This  line  of  thought  would  seem  to  fix  our  choice  of  hives  on  the  eight 
frame  Langstroth,  but  it  has  points  which  fail  to  give  satisfaction  when 
it  is  proposed  to  put  contraction  in  force,  about  June  10th.  Still  this 
contraction,  which,  in  practice,  is  largely  confined  to  swarms,  can  be 
accomplished  with  this  hive  by  removing  three  of  the  frames  and  filling 
the  vacant  space  with  dummies.  This  accomplishes  the  desired  con- 
traction but  it  als6  contracts  the  upper  surface  of  the  brood  nest.  This 
is  not  desirable,  since,  for  the  best  work  in  the  sections,  it  is  necessary 
that  the  heat  and  the  aroma  of  the  brood  nest  should  ascend  freely  to  all 
parts  of  the  section  case. 

At  this  point  I  am  sometimes  moved  to  pray  those  who  are  so  sure  they 
can  breed  the  swarming  instinct  out  of  the  bees,  to  breed  out  also  the  dis- 
position to  build  combs  perpendicularly  and  bring  them  to  build  their 
combs  horizontally.  With  this  accomplished  we  would  have  the  perfec- 
tion hive  indeed — simply  frames  piled  horizontally  on  the  top  of  one 
another  with  the  ability  to  make  its  capacity  suit  the  colony  or  the  apiar- 
ist by  simply  removing  or  adding  frames  without  in  any  way  affecting  the 
desirable  qualities  of  the  hive.  If  this  should  fail  will  some  one  give  us 
a  hive  composed  of  sections  about  three  inches  in  depth  which  may 

Digitized  by  VjUOQIC 


108  STATE    BOARD    OF    AGRICULTURE 

readily  be  placed  one  above  another  without  bee-spaces  between  them, 
and  yet  without  crushing  bees.  I  want  them  so  they  could  be  easily 
furnished  with  foundation  for  the  combs  but  I  would  not  care  to  have 
the  combs  movable.  In  the  absence  of  this  we  have  as  the  nearest  ap- 
proach to  it  the  Heddon  hive  with  sections  approaching  six  inches  in 
depth.  The  sections  have  bee-spaces  but  the  spaces  are  not  undesirable 
when  the  sections  are  of  that  depth.  As  each  section  of  this  hive  has 
the  capacity  of  five  L.  frames  it  answers  excellently  for  the  purposes  of 
contraction  but  for  most  colonies  previous  to  the  period  of  contraction, 
one  section  is  too  small,  and  two  are  too  large  to  satisfy  me  fully.  I  am 
sometimes  inclined  to  think  that  if  a  portion  of  the  sections  were  of 
the  depth  of  about  three  inches  they  could  be  combined  with  the  others 
in  a  more  satisfactory  way. 

Without  entering  into  further  details  I  have  sufficiently  indicated 
the  characteristics  which  I  think  the  hive  to  be  adopted  should  possess^ 
so  let  it  suffice  to  say  that  either  of  the  hives  indicated  will  answer 
equally  well,  with  any  other,  all  the  other  legitimate  ends  of  the  apiarist. 


THE  ASPINWALL   N0N-8WABMING  HIVE. 

I  have  now  used  two  of  these  hives  in  my  apiary  for  the  past  two  sea- 
sons, and  yet  the  results  so  far  as  determining  the  true  value  of  the 
non-swarming  quality  is  concerned,  are  thus  far  negative.  While  other 
non-swarming  devices  that  I  have  subjected  to  practical  use  have  proved 
rather  provocative  of  swarming  than  otherwise,  this  one  has,  at  least, 
not  failed  to  that  extent,  for,  as  yet,  no  swarm  has  issued  from  it 
Whether  this  result  is  to  be  ascribed  to  the  virtue  of  the  device  itself,, 
or  to  other  circumstances,  requires  further  use  under  other  conditions 
for  full  determination. 

The  hive  is  a  marvel  of  ingenuity  throughout.  The  frames  are  of 
L.  size,  with  closed  ends,  and,  are  held  compactly  together  by  a  screw 
which  works  against  a  movable  side.  By  the  use  of  blocks  to  reinforce 
this  movable  side  the  size  of  the  brood  chamber  is  made  elastic  to  a  con- 
siderable extent.  The  provision  made  for  ventilation  is  unique,  and  very 
effective,  which  no  doubt  renders  material  assistance  to  the  main  device 
for  preventing  swarming.  The  hive  itself  is  a  frame  rather  than  a  box, 
and  has  the  bottom  and  only  one  end  and  one  side  fixed,  the  other  side 
being  movable  as  already  explained,  and  the  closed  ends  of  the  frames 
supplying  the  other  end.  The  cover  is  a  cap  or  box  open  underneath  only, 
of  sufficient  dimensions  to  inclose  two  ordinary  section  cases  when  ad- 
justed to  the  hive. 

I  make  no  attempt  to  describe,  nor  even  to  mention,  the  many  fine 
points  of  the  hive.  In  my  estimation  as  now  made  it  is  too  heavy,  but  I 
speak  with  reference  to  my  own  methods.  I  cannot  tolerate  a  hive  which 
a  single  able-bodied  individual  cannot  pick  up  and  carry  to  the  cellar  or  to 
any  part  of  the  apiary  without  much  discomfort,  even  when  it  is  abund- 
antly supplied  with  winter  stores.  This  hive  is  not  constructed  with  a 
view  to  portability.  To  one  whose  methods  do  not  require  this  quality, 
this,  of  itself,  would  be  no  great  objection,  but  there  are  other  features  of 
the  hive  whicli  can  scarcely  fail  to  prove  themselves  inconvenient  to 
every  one  who  makes  use  of  it.    Under  this  head  comes  first,  its  bulky 
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which  is  twice,  not  to  say  three  times,  as  great  as  that  of  an  ordinary 
•single  wall  hive.  There  is  plenty  of  room,  of  course,  for  this  bulk  in  most 
Apiaries,  but  when  transportation  by  wagons  or  cars  becomes  necessary, 
one  half  or  two-thirds  of  the  space  it  requires  will  be  greatly  begrudged. 
After  that,  but  first  in  importance,  is  the  item  of  cost  of  construction. 
It  will  be  said  that  the  cost  is  not  great  and  this  in  a  certain  sense  is  no 
•doubt  true,  for  one  making  large  numbers  with  special  machinery  adapted 
to  the  purpose,  and  buying  material  at  wholesale  rates,  could  turn  them 
out  surprisingly  cheap,  but  when  he  came  to  sell  them  each  one  helps 
pay  for  his  special  machinery  and  his  special  market  advantages,  so  I 
«ay  that,  in  a  comparative  sense,  they  are  costly.  I  think  my  estimate  is 
quite  within  bounds  that  the  bolts,  screws,  castings  and  other  metal 
of  this  hive  would  equal  an  entire  plain  L.  hive  in  cost;  that  the  lumber 
would  cost  twice  as  much,  and  the  labor  of  making  more  than  twice  as 
tnuch,  so  that  the  cost  would  be  at  least  one  hundred  and  fifty  per  cent  in 
excess  of  the  L.  hive,  or  two  and  one-half  times  as  much,  and  all  this 
without  considering  the  device  for  prevention  of  swarming  which  is  the 
chief  and  important  distinguishing  feature  of  the  hive.  These  present 
times  of  low  prices,  short  crops,  slow  sales  and  small  profits  speak  too 
^eloquently  in  ihe  ears  of  the  producer,  of  the  necessity  of  curtailing  ex- 
penses to  the  last  possible  mill,  to  require  dissertation  here  on  the  virtue 
or  necessity  of  economy.  Then  comes  the  nicety  of  the  work  required 
in  reproducing  some  of  the  fine  points  of  the  hive,  as,  for  instance,  the 
somewhat  eccentric  character  of  the  ends  of  the  brood  frames,  without 
any  compensating  advantage.  As  a  rule,  bee-keepers  cannot  afford  to 
purchase  hives,  they  must  make  them,  hence  the  necessity  of  simplicity  of 
'Construction. 

Fortunately,  none  of  the  points  to  which  exception  is  taken,  are,  in 
my  view,  necessary  to  the  employment  of  the  crowning  device  of  the 
invention  without  diminished  effectiveness.  By  this  device,  viz.,  that 
■for  the  prevention  of  swarming,  a  large  percentage  is  added  to  the 
roominess  of  the  brood  chamber,  without  increasing  the  space  which 
can  be  occupied  by  comb.  This  is  accomplished,  roughly  speaking,  by 
alternating,  at  the  approach  of  the  swarming  season,  the  combs  of  the 
"brood  chamber  with  frames  of  wooden  comb,  which  has  no  septum,  and 
in  which,  consequently,  nothing  can  be  stored.  This  comb  appears  as  if 
it  had  been  made  in  this  way:  sections  one-half  inch  in  thickness  taken 
from  the  end  of  a  basswood  plank,  which  has  first  been  perforated  length- 
wise with  a  set  of  one-fifth  inch  bits  set  as  closely  together  as  could  safely 
be  done  without  endangering  the  stability  of  the  walls  between  the 
perforations,  are  treated  with  some  substance  to  make  them  proof  against 
the  bees  and  the  weather  and  then  fitted  into  appropriate  frames.  It 
will  at  once  be  seen  that  this  arrangement  must  give  the  bees  the  feeling 
that  they  have  an  abundance  of  room,  since,  if  the  ordinary  combs  are 
filled  with  brood  and  honey,  in  addition  to  the  cells  of  the  wooden  combs 
■which  must  remain  continually  empty,  and  which  yet  probably  give  the 
bees  the  impression  that  they  are  to  be  filled,  the  vacant  space  in  the 
l)rood  chamber  is  nearly  or  quite  doubled.  It  is  claimed  that  this  not  only 
prevents  swarming  but  contrary  to  what  might  be  expected,  there  is  a 
decidedly  less  inclination  to  store  honey  in  tlie  hrood  combs  and  conse- 
Kjuently  mudh  more  is  secured  in  the  supers. 

As  already  said,  in  the  two  season's  use,  I  liave  had  no  swarms  from 
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these  hives  but,  during  the  first  season,  swarms  from  ordinary  hives  were 
exceedingly  few,  and  during  the  last  season  one  of  the  colonies  had  a 
queen  of  the  current  year's  production,  and  the  other  was  not  strong 
enough,  owing  to  the  scant  flow  of  nectar,  to  secure  any  surplus.  In  con- 
sideration of  Siese  circumstances  the  coming  season  is  looked  to  for  more 
satisfactory  results. 

BEBS  AND  OBAPBS. 

As  between  fruit  growers  and  bee-keepers  there  is  no  more  important 
question  than  this;  do  bees  injure  fruit?  There  is  no  question  during  any 
time  of  summer  when  the  flowers  secrete  little  or  no  nectar,  that  bees 
suck  the  juices  of  broken  fruit,  but  it  is  contended  on  the  part  of  a  con- 
siderable class  of  horticulturists  that  the  bees  actually  cut  through  the 
outer  covering  of  grapes  and  some  of  the  small  fruits,  and  thus  do  great 
damage  to  the  fruit  growing  interests.  Some  are  very  positive  on  this 
point,  affirming  that  they  know  they  do,  having  actually  witnessed  the 
operation.  I  feel  some  sympathy  for  this  class,  since,  at  one  time,  though 
familiar  with  all  the  arguments  against  that  opinion,  I  was  half  inclined 
to  believe  that  in  some  way  sometimes  the  bees  forced  open  the  skin  of 
grapes.  For  some  years  I  have  been  greatly  interested  in  the  production 
of  fine  grapes  and  when  at  times  I  saw  the  bees  crowding  their  heads 
down  between  the  berries  of  fine  compact  and  apparently  perfect  clusters 
of  Dela wares,  and  afterwards  found  that  many  of  the  berries  were  sucked 
dry,  and  would  fall  off  with  a  touch,  my  faith  in  the  inability  of  the  bee 
to  break  the  skin  of  the  grape  suffered  a  severe  wound.  I  could  easily 
see,  in  the  case  of  the  Lady  grape,  and  some  others,  which  frequently 
crack  open  extensively  from  excessive  moisture,  since  the  cracks  were 
evident  and  the  cause  certainly  known,  that  the  bees  had  no  agency  in 
making  the  openings;  but  in  the  case  of  the  Delawares  no  such  ruptures 
were  evident.  Continued  investigation  convinced  me  that  the  skins  of  dif- 
ferent varieties  of  grapes  crack  in  different  ways,  that  is,  some  crack,  so  to 
speak,  longitudinally,  and  some  crosswise  and  that  they  also  crack  from  a 
somewhat  different  combination  of  causes.  These  as  I  judge,  are  three; 
moisture  from  without,  moisture  from  within,  and  external  pressure. 
Moisture  alone,  in  my  experience,  seldom  causes  cracking,  or,  rather,  I 
should  say  causes  it  only  to  a  small  extent.  Certain  tender-skinned 
varieties,  as  the  Brighton,  when  the  bunches  hang  in  clusters  so  as  to  pre- 
vent the  ready  evaporation  of  moisture  caused  by  the  frequent  rains,  suffer 
some,  but,  perhaps,  rather  from  decay  of  the  skin;  and,  apparently,  the 
berries  of  any  variety  if  they  lie  on  the  ground  in  a  wet  season  or  upon  any 
other  substance  that  retains  moisture,  crack  more  or  less.  Other  kinds, 
as  the  Lady,  crack  to  a  limited  extent  on  account  of  moisture  from  within, 
that  is,  from  the  superabundant  flow  of  sap  which  takes  place  during  a 
time  of  frequent  heavy  rains.  But  very  much  the  larger  part  of  cracking 
is  caused  by  this  unusual  flow  of  sap  in  conjunction  with  the  pressure  of 
the  berries  upon  each  other,  that  is,  in  the  compact  clusters.  In  some 
varieties,  however,  the  grapes  have  a  skin  of  such  toughness  or  elasticity 
as  to  successfully  resist  these  joint  forces.  The  Ulster  and  the  Niagara 
are  of  this  character.  I  have  never  known  these  to  crack,  and  the  great- 
ness of  the  force  which  the  skin  resists  is  seen  in  the  fact  that  in  these, 
and  other  varieties,  as  they  grow  here,  it  is  not  uncommon  to  find,  before 
the  ripening  season  begins,  berries  which  have  been  pulled  from  the 
main  stem  of  the  cluster  by  the  crowding  force  of  their  neighbors.    Upon 

.Digitized  by  VniJU^'lC 


EXPERIMENT    STATION    REPORTS  111 

these  grapes  and  others  like  them,  in  the  characteristic  mentioned  above, 
I  am  satisfied  the  bees  never  work,  unless  the  grapes  are  first  broken  by 
birds  or  otherwise,  evidently  not  IJie  work  of  bees.  On  the  other  hand, 
the  Brighton  is  an  example  of  a  grape  with  a  very  tender  skin  which, 
nevertheless,  never  cracks  here  beyond  an  insignificant  amount,  owing  to 
the  fact,  as  I  claim,  that  the  clusters  are,  as  a  rule,  not  very  compact,  and, 
though  it  is  a  grape  of  the  highest  quality,  with  a  very  tender  slqn,  the 
bees  have  no  more  success  in  gaining  access  to  its  juices  than  they  have  to 
those  of  the  tough  skinned  Ulster.  Of  the  more  than  thirty  varieties  I 
have  in  bearing  the  work  of  the  bees  has  usually  been  confined  almost 
entirely  to  the  Delaware  and  the  Lady,  but,  on  account  of  the  wetness 
of  the  season,  the  Duchess  and  the  Salem  must  be  added  this  year,  and 
these  are  the  ones  also  to  which  cracking  is  almost  exclusively  confined. 
In  point  of  compactness  these  kinds  stand  in  the  following  order: 
Duchess,  Lady,  Delaware  and  Salem.  Most  of  the  clusters  of  the  Duchess 
on  strong  vines  are  exceedingly  compact,  while  those  on  young  vines 
or  those  lacking  in  vigor  are  quite  loose.  The  Lady  has  most  of  its 
fruit  in  compact  clusters  which,  with  its  brittle  skin,  seldom  fails  to 
render  it  almost  worthless  here  on  account  of  its  cracking.  A  fair  share 
of  Delawares  are  quite  compact,  and  from  one-third  to  a  half  of  the 
Salems  are  only  less  so. 

The  significant  fact  here  is  that  the  work  of  the  bees  was  confined  to 
the  compact  clusters  while  the  loose  clusters  neither  cracked  nor  were 
visited  by  bees. 

In  all  these  varieties  except  the  Delaware  the  cracks,  a  half  inch  or 
more  in  length,  were  plainly  visible  and  evidently  the  work  of  natural 
causes.  As  to  the  Delaware,  one  might  say  on  a  hasty  examination  that 
they  do  not  crack,  for  the  cracks  are  never  in  sight  so  long  as  the  berries 
remain  in  the  cluster,  but  an  examination  with  some  little  care  will  show 
that  they  do  crack  transversely  near  the  stem  end  of  the  berry.  The 
Diamond  grax)e  is  affected  in  a  similar  manner  when  it  cracks  at  all. 

The  line  of  thought  and  investigation  of  which  the  above  is  a  rough 
outline  convinced  me  that  bees  never  injure  grapes.  Still,  the  thought 
that  many  would  not  thus  be  convinced  led  me  to  siek  some  further  test. 
Heretofore  all  manner  of  experiments  have  been  made  to  induce,  if  possi- 
ble, bees  to  break  the  skin  of  perfect  grapes,  such  as  placing  clusters  in 
hives,  confining  bees  with  grapes,  etc.,  from  which  only  negative  results 
were  obtained.  Entomologists  have  studied  the  mandibles  of  the  boo 
and  declared  that  they  are  so  little  adapted  to  the  purpose  of  piercing  the 
skin  of  a  grape  that  it  would  be  entirely  impossible  for  a  bee  to  use  them 
with  effect  in  that  way.  On  many  minds  these  arguments  had  little 
effect. 

In  July  last  the  rainfall  being  so  great  that  more  than  the  usual  amount 
of  the  cracking  of  grapes  might  be  expected,  so  I  decided  to  determine  if 
possible  whether  grapes  from  which  bees  were  excluded,  but  still  left 
hanging  upon  the  vines,  suffered  in  any  different  degree  from  those 
to  which  the  bees  had  free  access.  To  shut  out  the  bees  paper  sacks  were 
used.  These  were  folded  closely  about  the  stems  after  being  drawn  over 
the  clusters  and  fastened  with  common  pins.  A  small  slit  was  cut  in  the 
bottom  of  each  sack  to  permit  the  escape  of  any  water  that  might  gain 
admittance.  Upwards  of  one  thousand  sacks  were  put  upon  the  Thirteen 
varieties  hereinafter  mentioned.     Many  of  these  became  ripo  early  ?*d 
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September  and  by  September  24th  all  w^re  ripe  except  Jefferson  and  lona. 
As  already  intimated  the  damage  was  considerable,  becoming  evident 
even  before  maturity.  The  insults  will  sufficiently  appear  from  the  fol- 
lowing table: 


Amount  of  Damage. 

Amount  of  damage. 

In  bag*. 

without 
bagd. 

Iq  bags. 

Without 
bags. 

Agawam - .... 

None 

>lone 

Mnch 

Little. 

Mnch 

None 

None -.. 

None. 

Little. 

Less. 

Little. 

Lees. 

None. 

None. 

lona... 

None 

Very  Uttle. 
None 

None 

Mnch 

None- 

None. 

Brighton 

Jefferson 

Llndley 

Very  little. 

Delaware - 

None. 

Diamonds 

Niagara 

Dnchees -... 

None. 

Eatou^ 

1  Salem 

Leea. 

Eamelan ...;.. 

Ulster 

None. 

1 

in  the  case  of  the  three  kinds  much  injured  it  became  constantly  more 
-evident  that  the  damage  to  those  in  the  bags  was  greater  than  to  those 
to  which  the  bees  had  access.-  This  was  especially  true  of  the  Duchess 
«nd  the  Delaware.  So  evident  was  it  that  the  reason  of  this  lay  in  the 
fact  that  the  juice  oozing  from  cracked  grapes  in  the  bags  was  communi- 
-cated  to  neighboring  grapes  causing  incipient  decay,  a  weakness  cf  skin 
and  cracking  where  otherwise  cracking  would  not  have  occurred,  that 
by  the  middle  of  the  month  I  hastened  to  remove  the  bags  from  these 
varieties  that  the  bees  might  gather  the  juice  from  the  broken  grapes. 

To  my  mind  the  conclusion  is  inevitable  that  not  only  do  bees  not  injure 
grapes  but  that  by  gathering  the  juices  of  cracked  ones  they  prevent 
decay  and  thereby  the  destruction  of  sound  grapes. 


FEEDING   BACK. 

It  has  been  thought  worth  while  to  repeat  the  experiment  of  feeding 
back  extracted  honey  for  the  completion  of  unfinished  sections.  It  has 
also  been  found  more  convenient  and  desirable  to  do  so  owing  to  the 
fact  that  the  character  of  the  season  has  been  such  that  the  percentage  of 
partially  filled  sections  has  been  greater  during  the  past  season  (1896) 
than  ever  before.  This  was  owibg  to  the  shortness  of  the  honey  season 
and  the  slender  character  of  the  honey  flow.  The  extent  of  this  was 
such  that  but  now  and  then  a  colony  completed  even  one  case.  For  the 
purposes  of  the  experiment  four  colonies  were  selected.  All  were  hybrid 
bees,  so-called,  and  very  strong.  For  a  brood  chamber,  each  colony  was 
given  a  single  section  of  the  Heddon  hive  containing  frames  equal  to  five 
Langstroth  frames.  Doubtless  a  brood  chamber  even  smaller,  perhaps 
as  small  as  two  and  a  half  L.  frames,  would  have  been  better,  and  this 
for  two  reasons.  First,  much  less  of  the  honey  would  have  been  required 
for  the  rearing  of  brood,  as  the  extent  of  that  would  have  been  reduced 
by  one  half.  I  have  heretofore  given  reasons  tending  to  show  that  it 
requires  two  pounds  of  honey  for  the  production  of  one  pound  of  brood 
and  that  a  section  of  the  Heddon  hive,  if  almost  entirely  devoted  to  brood, 
would  contain  about  ten  pounds  of  it.  If  this  is  substantially  correct, 
it  will  be  seen  by  consulting  the  table  presented  herewith  that  twenty 
pounds  of  honey  would  be  required  every  three  weeks  to  produce  the 
brood  of  each  of  the  colonies  used  in  this  experiment.    This  amount  of 
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brood  might  have  been  reduced  by  one-half  without  detriment  to  the 
well-being  of  the  colony,  and  one-half  the  honey  saved.  Second,  what  I 
have  just  said  appropriately  introduces  this  point.  The  number  of  bees 
continually  hatching  from  five  L.  frames  full  of  the  brood  constantly  in- 
creases the  strength  of  the  colony  so  that  if  feeding  is  continued  any 
length  of  time,  with  the  crowding  necessary  for  the  production  of  comb 
honey,  swarming  is  induced.  This  would  be  detrimental  to  the  highest 
success  of  the  work.  With  about  half  that  amount  of  brood  the  strength 
of  the  colony  would  be  kept  good  and  swarming  avoided,  for  it  must  not 
be  too  readily  accepted  that  a  small  brood  chamber  without  reference  to 
the  degree  of  smallness  conduces  to  swarming. 

The  feeding  was  begun  the  15th  of  July  soon  after  the  closing  of  the 
flow  from  clover  and  basswood.  Two  or  more  cases  bf  sections  were  kept 
upon  each  colony  and  the  honey  given  as^  rapidly  as  the  bees  would  take 
it.  The  honey  was  prepared  for  feeding  by  thoroughly  incorporating 
with  it  about  one-half  its  own  weight  of  water  on  the  supposition  that  in 
this  condition  the  bees  would  handle  it  more  rapidly. 

The  work  with  colonies  two,  three  and  four  was  closed  August  6,  one 
day  more  than  three  weeks,  owing  to  the  fact  that  on  that  date  or  shortly 
before  they  had  cast  swarms,  rendering  it  undesirable  to  continue  them 
in  the  work.  Colony  No.  1  was  retained  in  the  experiment  until  the  29th  of 
August,  nearly  six  and  a  half  weeks.  This  colony  was  particularly 
adapted  to  comb  building  and  showed  that,  during  the  first  half  of  the 
period,  but  later  owing  probably  in  part  to  the  low  temperature  which 
prevailed  during  August,  its  work  was  less  satisfactory. 

Up  to  August  10th  there  was  no  noticable  amount  of  honey  coming 
from  the  fields  but  later  there  was  some  considerable  being  gathered, 
though  colony  No.  1,  being  fed,  seemed  to  participate  to  a  very  small  ex- 
tent in  it,  not  bringing  enough  to  tinge  the  color  of  the  comb  honey  in 
process  of  construction,  and  so  I  judge  not  sufficient  to  make  it  an  appre- 
ciable element  in  the  problem  under  consideration. 
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Turning  now  to  the  table  we  find  some  questions  presented  which  are 
not  altogether  easy  to  answer.  We  find  there  so  striking  a  difference  be- 
tween the  work  of  colonies  as  that  one  requires  more  &an  two  pounds 
of  honey  to  enable  it  to  add  one  pound  to  its  store  of  comb  honey  while 
another  requires  but  a  trifle  more  than  a  pound  and  a  third.  It  might 
be  surmised  that  the  one  requiring  the  larger  amount  had  expended  itw 
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in  the  production  of  a  larger  amount  of  brood.  If,  however,  we  allow  that 
No.  3  reared  an  amount  of  brood  equal  to  that  reared  by  No.  4,  viz.,  eight 
H.  frames  full  and  deduct  from  the  amount  fed  each  the  twenty  pounds 
supposed  to  be  necessary  for  the  rearing  of  the  brood  we  see  No.  4  ac- 
counts fully  for  all  the  remainder  in  its  case,  while  No.  3  lacks  eighteen 
and  a  quarter  pounds  of  doing  so.  In  like  manner,  on  the  above  supposi- 
tion, No.  2  accounts  for  nearly  all  the  honey  given  it,  while  No.  1  comes 
short  of  it  by  more  than  thirty  pounds.  It  can  hardly  be  that  the  amount 
of  honey  required  by  different  colonies  for  the  rearing  of  the  same  quantity 
of  brood  can  vary  very  greatly,  nor  the  amount  required  by  the  adult 
bees  for  food  where  the  strength  of  the  colonies  is  about  equal.  At  present 
I  see  only  two  other  ways  of  accounting  for  the  deficit,  viz.,  quiet  rob- 
bing and  varying  am6unts  required  for  tie  production  of  wax.  Bobbing 
as  an  outlet  is  hardly  to  be  relied  upon:  wax  production  seems  more 
likely  to  afford  some  measure  of  relief.  If  the  table  is  examined  closely 
it  will  be  seen  that  the  sections  given  Nos.  1  and  3  averaged  much  heavier 
than  those  given  Nos.  2  and  4.  Can  it  be  then  that  the  much  greater 
proportionate  amoant  of  cappings  of  the  honey  to  be  done  in  the  one 
case  calhi  for  the  production  of  wax  for  use  in  the  capping  as  to  account 
for  the  apparent  discrepancy?  It  may  in  some  measure,  and,  besides,  some 
colonies  may  practice  putting  more  wax  into  a  given  extent  of  comb  so 
as  to  make  it  stronger  and  safer.  It  is  plain  there  are  abundant  sub- 
jects yet  for  investigation  in  bee  culture.  Figures  may  be  made  in  differ- 
ent ways  to  determine  the  amount  of  profit  there  is  in  feeding  back. 
I  consider  the  value  of  the  unfinished  sections  as  about  equal  to  that 
of  the  extracted  honey,  say  six  cents.  This  would  make  the  value  of  these 
two  articles  entering  into  this  experiment  f  50.38  cents.  I  compute  the 
value  of  the  679}  pounds  of  comb  honey  produced,  at  12  cents  per  pound 
which  gives  a  total  value  of  f  81.57,  or  a  profit  of  nearly  62  per  cent. 

HIGH  TEMPEBATUBBS  IN  OBLLAB  WINTBBINO. 

Aided  by  the  unusually  mild  winter,  and  by  putting  a  large  number 
of  strong  colonies  in  my  bee  cellar,  I  have  been  enabled  to  some  extent  to 
test  the  effect  of  a  high  cellar  temperature  for  wintering  bees.  I  was  the 
more  resighed  to  the  risk  supposed  to  be  incurred  by  making  such  an 
experiment  on  account  of  a  belief  that  a  high  temperature  induces  con- 
ditions that  aid  the  bees  in  avoiding  mu<:h  of  the  ill  effects  of  the  com- 
mon winter  disease  the  advent  of  which  was  anticipated  6n  account  of  the 
large  amount  of  fruit  juices  which  was  gathered  during  last  fall  by  the 
bees.  I  succeeded  beyond  my  expectations,  indeed,  beyond  my  desires, 
in  securing  a  high  temperature,  for  on  several  occasions  it  was  with 
difficulty  that  I  kept  it  down  to  50  degrees  by  opening  the  outside  door 
during  the  night.  Even  with  this  free  ventilation  it  very  seldom  went 
below  45  degrees,  and  within  a  few  hours  it  was  back  to  50  degrees.  For 
a  considerable  part  of  the  time  the  thermometer  stood  a  little  above  50 
degrees,  but  for  the  greater  part  of  the  time  at  from  48  to  50  degrees. 
•  The  bees  were  put  into  the  cellar  comparatively  early — from  the  5th 
to  the  13th  of  November.  There  were  one  hundred  and  eighty  colonies, 
mostly  heavy  and  strong.  There  were  about  twenty  on  L.  frames,  twenty 
or  thirty  in  single  sections  of  the  Heddon  hive  and  the  rest  in  Heddon 
hives  of  two  sections.  All  except  those  in  single  section  H;  hives  were 
stored  in  the  cellar  without  bottom  boards.    Notwithstanding  the  high 

Digitized  by  VjUU^  IC 


EXPERIMENT    STATION    REPORTS  11? 

temperature  the  bees  remamed  as  quiet  as  is  asual  with  the  temperature 
5 16  8  degrees  lower.  They  were  also  free  from  any  unusual  appearances 
of  the  winter  disease  as  well  as  from  excessive  loss  of  bees  until  aboujt 
the  last  of  February.  From  this  time  there  was  a  marked  change  in  both 
respects  although  the  bees  seemed  to  remain  usually  quiet.  The  num- 
ber of  dead  bees  on  the  cellar  bottom  increased  rapidly — beyond  ai^y- 
thing  I  had  experienced  except  in  one  disastrous  winter,  and  about 
<me-half  of  the  hives  became  more  or  less  spotted  with  excrement  and 
about  ten  per  cent  excessively  so. 

On  the  29th  of  March  removal  from  the  cellar  was  begun  and  kept  up 
by  taking  a  few  out  from  time  to  time  on  favorable  days  until  April 
14,  when  the  last,  a  baker's  dozen,  were  placed  on  their  summer  stands. 
The  examinations  during  and  after  the  removal  disclosed  the  following 
results:  thirteen  colones  dead  or  so  nearly  so  that  the  bees  still  living 
were  of  no  value.  I  say  dead,  though  three  of  the  thirteen  had  left  their 
hives  and  combs  clean  and  free  of  dead  bees  and  honey,  showing  that 
they  had  each  probably  united  with  the  colony  above  or  below,  the 
honey  being  conveyed  thither  also.  Two  had  starved,  two  had  perished 
from  weakness  resulting  from  queenlessness,  one  with  a  bottom  board  had 
apparently  smothered  from  the  entrance  having  become  clogged  and 
the  rest  had  apparently  died  of  dysentery..  The  dead  bees  from. the 
cellar  floor  measured  six  well  packed  bushels  amounting,  I  estimate,  to 
a  loss  on  the  average  of  three  pints  of  bees  from  each  colony.  More- 
over, there  had  undoubtedly  been  considerable  breeding  during  the  latter 
part  of  the  winter  as  was  shown  by  the  remains  of  immature  brood  and 
imperfect  young  bees  among  the  debris  that  had  fallen  from  the  hives. 
On  removal  from  the  cellar  the  bees  from  most  of  the  colonies  spotti^d 
their  hives  and  surrounding  objects  on  taking  their  first  flight,  yet  they 
were  clean  and  seemed  strong  both  physically  and  numerically— rm>st 
of  the  colones  being  of  about  the  same  strength  as  when  placed  in  the 
cellar.  In  most  of  the  hives  also,  containing  plenty  of  stores,  there 
were  at  the  time  of  removal  considerable  amounts  of  capped  brood,  and 
in  one  strong  colony  was  discovered  a  nice  patch  of  capped  drone  bcood. 

What  the  full  effect  of  this  cellar  breeding  will  be  remains  to  be  seen 
for  it  is  yet  too  early  to  pronounce  a  safe  judgment.  For  a  long  time 
I  have  felt  a  fear  that  there  was  a  store  of  evil, laid  up  in  the  future 
for  colonies  guilty  of  breeding  in  confinement,  but  I  have  had  hereto- 
fore no  case  that  would  serve  so  satisfactorily  as  a  test  as  the  present 
one  and  I  shall  look  forward  with  considerable  interest  to  the  outcome. 

One  other  result  of  warm  wintering  remains  yet  to  be  noticed,  and 
that  is  the  amount  of  stores  consumed.  I  can  only  show  this  result  in 
the  case  of  poor  to  medium  colonies,  for  those  of  this  class  only  were 
weighed  in  the  fall.  It  is  necessary  to  bear  this  in  mind  because  the 
stronger  the  colonies  the  greater  will  be  the  average  amount  consumed^ 
The  results  in  brief  on  this  point  are  as  follows:  eleven  colonies  in  two 
section  H.  hives  averaging  in  the  fall,  shortly  before  being  put  into  win- 
ter quarters,  50.72  pounds  averaged  in  the  spring  36.27  pounds,  show- 
ing an  average  consumption  of  almost  fifteen  and  a  half  pounds.  The 
heaviest  colony  of  this  lot  consumed  21  pounds,  and  two  others  19  pounds 
each.  Seven  other  colonies  in  single  section  H.  hives  weighed  on  the 
average  in  the  fall  40.78  pounds,  and  in  the  spring  29.07,  showing  an 
average  consumption  of  nearly  eleven  and  three-fourths  pounds.  , 
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This  is  a  conBumption  of  stores  of  from  fifty  to  one  hundred  per  cent 
in  excess  of  anything  I  have  heretofore  known  when  the  bees  had  in 
my  estimaticm  wintered  tolerably  well.  Of  course  if  this  extra  con- 
sumption results  in  an  appreciable  advantage  to  the  colonies  it  is  well, 
but  if  it  causes  also  an  abatement  of  the  vitality  of  the  bees  it  is  greatly 
to  be  deprecated. 

In  conclusion  it  will  be  noticed  that  I  took  out  the  bees  much  earlier 
than  is  usually  recommended,  for  there  were  no  signs  yet  of  the  opening 
of  soft  maple  blossoms,  the  time  which  is  generally  set  as  the  most  de- 
sirable for  that  operation.  The  greater  my  experience  the  more  I  am 
inclined  to  the  desirability  of  early  removal  from  winter  quarters.  When 
most  good  colonies  stand  exposure,  without  extra  protection,  to  the 
weather  of  the  entire  winter,  it  would  seem  that  it  should  go  without 
:8aying  that  any  colony  should  stand  the  vicissitudes  of  early  April  with- 
out serious  injury,  and  1  have  found,  at  least  to  my  own  satisfaction,  that 
it  is  so.    There  are  several  substantial  advantages  in  early  removal : 

1.  There  is  much  greater  comfort  in  the  labor  of  removal. 

2.  A  few  only  need  be  taken  out  on  any  one  day. 

3.  There  is  little  or  none  of  the  crazy  out-rushing  and  commingling 
of  the  bees  of  the  different  colonies. 

4.  Tlie  bees  settle  down  to  honest  work  more  quickly  and  permanently 
and 

5.  The  beginnings  of  attempts  to  rob  are  much  more  easily  and  effr c- 
tively  prevented,  and  much  vexatious  watching  is  thereby  rendered  un- 
necessary. 

Since  the  preceding  concerning  high  temperature  in  wintering  was 
written  sufficient  time  has  passed  to  warrant  me  in  saying  that  the 
rearing  of  brood  while  in  the  cellar  apparently  proved  to  be  no  detriment 
to  the  bees,  though  at  the  same  time  it  is  doubtful  whether  it  was  of 
«ny  advantage. 

COMPARISON    OF    SECTION    COMB    FOUNDATIONS.    189^. 

Comb  foundation  bears  about  the  same  relation  to  the  apiarist  :is 
commercial  fertilizer  is  to  the  farmer  who  is  compelled  to  use  it.  In 
each  case  the  quality  of  the  article  has  much  to  do  with  the  success 
-and  prosperity  of  the  class  using  it.  It  is  of  the  utmost  importance,  con- 
sequently, that  purchasers  be  Informed  in  so  far  as  may  be  of  the  char- 
acter of  the  goods  offered  for  sale  by  different  dealers,  which  will 
result  not  only  in  present  safety  to  the  purchaser  but  also  (and  this 
is  perhaps  even  more  important)  compels  manufacturers  continually 
to  make  every  effort  to  keep  the  quality  of  their  product  at  the  highest 
possible  point.  It  is  therefore  deemed  desirable  that  the  experiments 
heretofore  made  with  comb  foundation  should  be  repeated  and  this  has 
been  done  during  the  seasons  of  1896  and  1897. 

It  is  all  the  more  important  that  these  experiments  should  be  con- 
tinued, because  new  methods  are  from  time  to  time  being  learned  and 
practiced  in  the  manipulation,  and  it  is  of  the  highest  interest  that  it 
be  known  if  possible  whether  the  methods  affect  the  product  favorably 
or  otherwise.  During  the  past  year,  especially,  there  has  been  a  marked 
change  in  methods  by  the  adoption  by  our  leading  manufacturers  of  the 
Weed  invention.  This  is  a  machine  the  most  important  feature  of 
which  seems  to  be  the  contrivance  by  which  melted  wax  is  made  into 
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sheets  of  any  length  by  being  passed  between  cylinders.  The  immediate 
object  of  the  present  experiment  was  to  test  the  quality  of  foundation 
made  by  this  new  process. 

As  a  basis  for  comparison  I  made  some  foundation  on  the  Oiyen  Press 
out  of  wax  carefully  selected  for  its  purity,  color  and  favorable  texture, 
the  effort  being  directed  to  the  selection  of  wax  known  to  be  most  accept- 
able and  most  readily  worked  by  the  bees.  The  samples  compared  were 
three,  one  from  the  largest  manufacturer  in  this  State,  M.  H.  Hunt,. 
Bell  Branch,  Mich.,  which  was  made  by  the  method  heretofore  in  vogue,, 
and  the  other  two  respectively  from  the  two  leading  manufacturers  of 
this  country  if  not  of  the  world,  the  A.  I.  Root  Co.  of  Medina,  Ohio,  and 
Chas.  Dadant  &  Son,  of  Hamilton,  111.,  made  by  the  new  process.  One 
case  was  devoted  to  the  three  kinds,  that  is  each  case  of  a  size  to  con- 
tain 36  sections  nine  to  the  foot  was  filled  with  sections  one-half  of 
which  contained  one  of  the  above  three  kinds  and  the  other  half  the 
Given  foundation.  The  two  kinds  were  placed  in  the  case  alternately 
without  separators,  the  presumption  being  that  those  containing  founda- 
tion worked  soonest  and  most  readily  by  the  bees  would  at  the  finish 
contain  more  honey  than  the  others. 

For  the  benefit  of  those  who  have  not  perused  the  reports  of  former 
exi>eriments  it  should  be  said  that  it  is  deemed  very  material  to  the 
success  of  an  experiment  of  this  nature  that  the  sections  employed  be 
about  nine  to-thefoot  or  one  and  a  third  inches  wide,  for  the  reason^ 
that  this  width  approximates  very  nearly  the  space  which  the  bees  like 
best  to  allow  each.  comb.  To  be  exact,  this  space  is  somewhat  less  thatt 
the  bees  use  on  an  average,  but  a  departure  on  that  side  is  desirable,  as 
appears  if  the  diflSculty  encountered  by  the  use  of  sections  that  are 
too  wide  is  considered.  I  found  by  actual  trial  if  two  kinds  of  foundation 
for  one  of  which  the  bees  have  a  decided  preference  are  disposed  in  a 
case  in  alternate  sections,  having  each  a  width  of  nearly  one  and  three- 
fourths  inches,  or  seven-to-thefoot,  that  at  first  the  bees  work  out  the 
preferred  foundation  much  more  rapidly  than  they  do  the  other  and 
continue  to  do  so  until  the  resulting  comb  is  of  the  thickness  which  the 
bees  prefer  and  must  have  for  use  in  the  production  of  brood,  and  that 
when  this  point  is  reached  their  work  on  it  is,  to  some  extent,  suspended 
and  an  effort  made  to  bring  up  the  thinner  comb  from  the  poorer  founda- 
tion, so  that,  with  such  sections,  the  preferences  of  the  bees  defeat  the 
object  of  the  experiment  which  is  to  have  them  deposit  honey  in  the 
two  classes  of  sections  in  proportion  to  the  estimation  in  which  they 
hold  the  two  kinds  of  foundation,  uninfluenced  by  their  ideas  of  pro- 
priety on  other  points.  But  the  use  of  sections  nine-to-the-foot  meets 
the  required  condition,  for,  unless  one  of  the  foundations  is  execrable 
indeed,  the  comb  from  the  better  one  is  not  likely  to  reach,  the  desired 
thickness  before  the  available  space  is  all  occupied. 

The  results  of  the  experiment  appear  in  detail  in  the  following  table. 

In  each  case  the  Given  foundation,  as  generally  heretofore,  shows  a 
superiority,  but  in  a  greatly  reduced  degree. 

The  sample  from  Hunt,  whose  foundation  has  heretofore,  in  this  kind 
of  experiment,  stood  at  or  near  the  head,  loses  its  place,  though  on  the 
whole  it  compares  more  favorably  with  the  Given  than  in  the  test  of  a 
year  ago. 
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The  showing  made  by  the  New  ProceBs  foundation  is  very  favorable 
indeed,  a  very  gratifying  fact,  since  the  increased  facility  in  mannf actnr- 
ing  gained  by  the  new  method  will  have  a  strong  tendency  to  decrease 
the  price  of  the  product. 

It' is  another  matter  for  congratulation  that  the  samples  of  foundation 
used  in  the  present  experiment  approach  uniformity  very  much  more 
nearly  than  ever  before. 

TESTS    OF    COMB    FOUNDATION,    1897. 

During  the  honey  season  of  1897, 1  tested  several  specimens  of  founda- 
tion from  different  sources.  These  consisted  of  two  from  the  A.  I.  Root 
t?o.,  of  Medina.  Ohio,  thin. and  extra  thin;  two  from  a  maker  in  Lansing, 
Iowa  or  Minnesota,  whose  name  and  exact  address  haB  been  mislaid,  thin 
and  extra  thin;  one  from  T.  F.  Bingham,  Farwell,  Mich.,  and  one  known 
as  drawn  foundation,  having  very  deep  cells,  from  the  A.  I.  Root  Co.  For 
comparison  each  of  these  was  used  in  connection  with  foundation  made 
on  a  Gdven  Press,  as  in  former  experiments. 

The  weight  of  the  several  kinds  was  as  follow^: 
.  The  A.  I.  Root  Co.'s  extra  thin  12.1  ft.  to  the  pound. 

The  A.  I.  Root  Co.'s  thin  10.3  ft.  to  the  pound. 

The  A.  I.  Root  Co.'s  drawn  foundation  6.25  ft.  to  the  pound. 

Bingham's  11.3  ft.  to  the  pound. 
[   Lajising  extra  thin  14.8  ft.  to  the  pound. 

Lansing  thin  .11.7  ft.  to  the  pound. 
.    Given  9.4  ft.  to  the  pound. 

The  drawn  foundation  is  a  very  good  imitation  of  new  comb,  just  as 
it  begins  to  be  occupied  by  brood  or  honey,  except  that  it  is  of  a  de- 
cidedly yellower  color  and  the  top.  of  the  cell  walls  is  sharp  as  in  the 
case  of  natural  comb  when  the  surface  has  been  shaved  off  as  in  uncap- 
ping. The  several  kinds  of  foundations  were  all  well  made,  but  owing 
to  the  wax  from  which  they  were  made  some  were  very  yellow — an  unde- 
sirable characteristic  it  seems  to  me  in  foundation  to  be  used  in  sections 
for  comb  honey. 

In  making  compcurative  tests  of  foundations  it  appears  to  me  there 
are  three  questions  of  paramount  importance,  viz.:  Which  do  the  bees 
work  the  most  readily?  Into  which  will  the  bees  put  the  most  honey 
in  the  same  time  under  like  circumstances?    And  which  will  they  draw 
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out  thinnest  or  most  like  natnral  comb?  The  first  must  be  answered  by 
inspection,  the  second  by  weighing  sections  of  honey  filled  under  the 
same  circumstances,  and  the  third  by  measuring  with. a  proper  instru- 
ment the  thickness  of  the  bases  of  the  cells  of  the  resulting  comb. 

To  secure  these  answers  fourteen  sections  were  filled  with  foundation 
of  each  kind  except  the  Given  and  the  drawn  foundation,  then  with 
each  lot  was  put  a  set  of  fourteen  sections  filled  with  Given  foundation 
and  each  lot  of  twentyneight  sections  thus  made  up  was  put  in  a  case 
by  itself,  the  two  kinds  alternating  throughout,  thus  making  the  Given 
secticms  occupy  a  position  in  the  case  corresponding  exactly  with  that 
of  the  other  kinds  with  which  they  were  placed.  Of  the  drawn  founda- 
tion I  had  only  sufficient  to  fill  six  sections,  so  the  six  thus  filled 
were  placed  alternately  with  Given  sections  in  a  case  as  near  the  center 
as  possible  and  the  filling  of  the  case  completed  with  other  sections. 
Each  of  the  cases  thus  prepared  was  placed  on  a  colony  of  bees  during 
the  honey  season  and  all  the  sections  were  worked  more  or  less,  but 
not  sufflcientiy  so  that  the  test  by  weighing  could  be  made  with  any 
satisfaction. 

By  inspection,  however,  the  preferences  of  the  bees  were  readily  dis- 
covered. In  this  respect  the  case  of  the  drawn  foundation  was  curious 
and  is  worthy  of  mature  consideration  by  all  who  contemplate  making 
any  use  of  this  sort.  It  was  used  at  once  almost  for  storing  honey  and 
it  appeared  then  that  it  would  be  ahead  of  the  plain  foundation  at  the 
time  of  capping  in  point  of  weight,  but  such  did  not  prove  to  be  the 
case.  At  the  end  of  the  honey  flow,  when  the  center  sections  were  be- 
ginning to  be  capped,  a  drawn  foundation  section  right  in  the  center 
of  the  casie  weighed  only  70  per  cent  as  much  as  the  Given  section 
standing  next  it  It  seems  probable  that  this  unexpected  result  was 
due  either  to  the  fact  that  the  bees  were  dissatisfied  with  this  imitation 
of  comb  and  used  it  only  for  the  reception  of  honey  until  they  could 
provide  other  receptacles,  or  else  to  the  fact  that  having  only  the  six 
sections  capable  of  holding  honey  at  once,  they  put  so  much  thin  honey 
in  them  at  the  outset  as  to  delay  the  process  of  evaporation  to  such  an 
extent  that  these  sections  in  the  end  appeared  at  a  disadvantage.  If 
this  result  was  owing  to  the  dissatisfaction  of  the  bees  this  sort  of 
foundation  must  apparently  be.  condemned,  but  if  owing  to  the  other 
ground  given,  condemnation  would  not  necessarily  follow,  for  if  it  were 
in  regular  use  there  would  be  twenty-eight  sections  instead  of  six  in 
which  to  distribute  the  incoming  nectar  and  it  might  well  be  that  this 
greatly  increased  surface  would  enable  the  bees  to  cure  the  honey  as 
rapidly  as  necessary.  This  is  a  point  that  touches  the  use  of  drawn 
comb  in  sections  which  on  account  of  this  drawback  probably,  has 
sometimes  been  condemned.  Naturally  more  nectar  is  gathered  when 
the  comb  is  ready  for  its  reception  and  it  occurs  to  me  that  the  number 
of  sections  given  a  colony  under  such  circumstances  should  be  increased 
accordingly. 

As  to  the  other  sorts  of  foundation  the  two  Root  samples  were  worked 
at  about  an  equal  pace  with  the  Given — the  kind  called  "thin"  perhaps 
a  little  more  rapidly.  The  Lansing  "thin"  was  behind  the  Given  in 
that  respect  and  the  Bingham  and  the  Lansing  extra  thin  were  behind 
in  a  more  marked  degree. 
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To  determine  the  thinness  to  which  the  bees  worked  these  fonndations, 
pieces  of  the  comb  made  from  them  were  cleaned  and  sent  to  Dr.  Beal,  of 
the  Agricultural  College,  for  measurement.  I  also  sent  pieces  of  comb 
from  foundation  used  in  my  experiments  in  1896,  and  a  piece  of  natural 
comb.  From  five  to  twelve  measurements  were  taken  from  each  piece 
generally.  Exceptions  are  found  in  the  case  of  the  Lansing  thin,  of  which 
but  two  were  taken,  and  in  case  of  the  Root  thin,  of  which  but  three  were 
taken.  Allowance  ought  to  be  made  these  on  this  account,  for  in  making 
up  the  table  given  herewith  showing  the  results,  1  have  made  use  of  the 
three  lowest  measurements  in  each  case  as  showing  best  the  thinness 
to  which  the  bees  work  each.  The  reason  is  here:  As  the  bases  approach 
the  points  where  the  side  walls  are  attached  they  naturally  become  much 
thicker,  and  evidently  measurements  in  many  cases  were  taken  at  near 
this  point.  The  number  of  measurements  and  the  largest  one  in  each 
case  are  as  follows; 

Root,  extra  thin  No.  of  measurements,    7.    Largest,    9. 
Given,  *»  "  22l  ^*        15. 

Lansing,  thin  »*  "2.  *»         8. 

Table  of  Mbasubbmbnts. 
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Qiven,                  No.  of  measurements 

.8. 

Largest,  7. 

Root,  thin, 
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"     12. 

Given, 
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8. 

"     15. 

Lansing,  extra  thin  ** 
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**       8. 

Given, 
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*•       7. 
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<« 
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**       9. 

Hunt,  '96. 

<( 

5. 

**       8. 

Natural  comb,          ** 

It 

6. 

-     10. 

All  the  measurements  are  in  thousandths  of  an  inch.  Dr.  Beal  writes 
that  the  measurements  are  correct,  but  that  too  much  stress  ought  not 
to  be  put  on  them  on  account  of  the  variations  in  the  thickness  of  the 
bases,  and  I  agree  that  they  are  not  to  be  relied  upon  unless  there  is 
assurance  that  they  are  taken  at  points  not  affected  by  the  junction  of 
the  side  walls. 
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The  following  salient  points  in  this  experiment  are  to  be  noted : 

1.  The  average  of  all  the  foundations  tested,  exclusive  of  the  drawn 
foundation,  appear  by  the  measurements  to  have  bases  about  eleven  per 
cent  thinner  than  those  of  the  natural  comb  tested,  which  had  every 
appearance  of  being  an  average  specimen. 

2.  In  point  of  thinness  the  Bingham  foundation  decidedly  surpassed 
all  others. 

3.  Making  due  allowance  for  the  Boot  ''thin,"  as  suggested,  the  base 
of  the  drawn  foundation  was  niuch  the  heaviest  of  any,  exceeding  that 
of  the  natural  comb  thirty-seven  per  cent;  indeed,  the  diflference  was 
clearly  perceptible  to  the  naked  eye  on  comparing  the  cut  edges  of  the 
several  septums. 

DOES  ALL  OF  THE  HONET  IN  A  FOUL-BBOOD  OOLONT  OONTAIN  OBBM8? 

Two  cases  of  foul  brood  were  discovered  during  the  season  of  1896. 
These  were  treated  as  heretofore  by  putting  the  bees  into  clean  hives 
furnished  with  foundation  and  the  diseased  hives  with  their  combs  dis- 
infected with  heat.  The  treatment  was  completely  successful,  as  has 
Uniformly  been  the  case  heretofore.  The  two  all-important  consider- 
ations in  the  operation  are  that  the  management  be  so  careful  and 
guarded  that  no  bees  from  the  diseased  colony  be  driven  to  other  colonies 
and  that  no  bees  from  healthy  colonies  be  permitted  to  visit  the  combs 
of  the  diseased  colony. 

The  reason  upon  which  this  caution  is  founded  is  that  the  germs  of 
the  disease  are  liable  to  be  carried  from  the  diseased  colony  to  healthy 
ones  in  its  honey — at  least  it  is  the  supposition  that  there  is  such  liability. 
We  know  certainly  that  robber  bees  when  engaged  in  robbing  a  diseased 
colony  carry  the  infection  to  their  own  hive.  We  are  certain  also  that 
honey  extracted  from  combs  which  have  contained  the  diseased  larvae 
convey  the  disease  to  colonies  that  use  it.  But  to  have  this  effect  it  is 
not  necessary  to  suppose  that  every  cell  of  honey  contains  germs,  and 
when  we  consider  how  small  a  proportion  of  the  larvae  are  freshly  infected 
with  the  disease  at  any  one  time,  and  that  the  progress  of  the  disease  in 
a  colony  is  generally  quite  slow,  it  is  rational  to  suppose  that  but  a  small 
proportion  of  the  cells  of  honey  contains  the  germs.  There  would  per- 
haps be  an  exception  to  this  if  a  strong  colony  became  badly  affected 
with  the  disease  towards  fall,  say  in  August,  when  its  hive  was  well  filled 
with  brood  and  when  a  good  flow  of  honey  occurred  in  September,  for  in 
that  case,  in  the  ordinary  course  of  things,  as  the  dead  matter  of  the 
larvfiB  dried  down,  the  cells  containing  it  would  be  filled  with  honey.  It 
would  seem  inevitable  then  that  a  large  proportion  of  the  cells  of  honey 
should  contain  floating  germs  so  soon  as  sufficient  time  were  given  to 
allow  the  honey  to  soften  the  dried  matter.  After  this  the  cells  contain- 
ing affected  honey  may  be  largely  increased  in  numbers  by  the  removal 
of  the  honey  from  cell  to  cell  as  in  the  spring  when  brood  rearing  is  re- 
sumed. 

Cheshire  in  his  celebrated  work  laid  it  down  as  a  scientific  fact  that 
the  germs  of  foul  brood  were  not  to  be  found  in  the  honey.  This  conclu- 
sion was  not  accepted  in  this  country  because  it  was  found  that  practi- 
cally at  least  it  was  not  true.  I  doubt  if  Cheshire  himself  would  deny 
that  the  germs  could  be  mingled  with  honey  by  the  hand  of  man,  and  if 
16 
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they  could  then  they  also  could,  in  the  ways  I  have  hereinbefore  indicated, 
by  the  bees.    With  these  exceptions,  was  not  Cheshire  correct? 

This  is  a  matter  of  considerable  importance,  because  a  true  answer  to 
the  question  would  give  us  a  pretty  clear  insight  into  the  methods  by 
which  the  disease  in  question  may  be  disseminated.  If  Cheshire  is  cor- 
rect, with  the  limitations  suggested,  then  the  disease  cannot  be  conveyed 
by  germs  floating  in  thj^  air  or  carried  about  on  the  bodies  of  the  bees, 
otherwise  they  must  certainly  be  carried  to  the  honey  in  open  cells 
throughout  the  hive. 

With  these  thoughts  in  mind  I  made  an  experiment  with  honey  taken 
from  one  of  the  colonies  operated  on.  The  colony  was  quite  badly  affected, 
there  being  in  the  space  occupied  by  the  queen  from  one-fourth  to  one- 
,third  of  the  cells  that  contained  dead  brood.  The  honey  was  contained  in 
the  two  outside  combs  of  the  upper  section  of  the  Heddon  hive.  The 
combs  contained  five  or  six  pounds  of  honey  and  had  apparently  never 
contained  any  brood.  The  honey  was  fed  to  a  colony  of  moderate  strength 
and  very  short  of  stores  but  actively  engaged  in  the  rearing  of  brood,  by 
placing  the  combs  in  a  story  above  the  honey  board,  through  which  the 
bees  came  and  carried  the  honey  below  until  it  was  all  gone,  and  evidently 
all  or  nearly  all  used  in  nourishing  the  growing  larvse. 

In  this  experiment  the  thought  was  that  if  the  honey  contained  the 
germs,  that  fact  would  certainly  be  revealed  by  the  appearance  of  the 
disease  among  the  brood' below,  and  that  the  coi;itinued  absence  of  the 
disease  would  be  pretty  satisfactory  evidence  that  that  honey  contained 
no  germs,  and,  consequently,  in  so  far  as  one  experiment  goes,  that  they 
are  not  carried  about  by  the  action  of  the  air  Q(#  upon  the  bodies  of  the 
bees.  Several  examinations  were  made  of  the  colony  during  the  latter 
part  of  the  summer  and  early  fall  to  discover  the  existence  of  foul  brood 
if  such  were  the  fact,  but  no  trace  of  disease  was  found. 

If  enough  further  experiments  give  the  same  results,  a  decided  relief 
will  often  be  experienced  in  dealing  with  the  disease  as  where  there  are 
considerable  amounts  of  surplus  honey  above  the  honey  boards. 

Continued  observations  have  been  made  in  the  cases  of  two  experiments 
which  have  been  heretofore  reported;  one  of  these  was  the  immediate 
introduction  to  a  healthy  colony  of  a  queen  taken  from  a  colony  so  badly 
alTected  with  foul  brood  as  to  be  about  worthless.  Examinations  the 
last  season  show  that  the  colony  to  which  the  queen  was  introduced  re- 
■mained  healthy,  as  had  been  anticipated  from  the  fact  that  it  had  re- 
vealed no  signs  of  disease  the  previous  season.  This  seems  to  show  pretty 
conclusively  that  a  queen  is  not  necessarily  diseased  herself  though  she 
has  been  for  a  long  time  in  a  badly  diseased  colony.  The  other  one  was 
'the  case  of  a  colony  of  which  mention  has  been  made  several  times  here- 
^tofore,  in  which  what  to  all  appearance  was  foul  brood  showed  itself 
without  making  apparent  progress,  disappearing  altogether  at  times 
and  reappearing  again  to  the  extent  of  a  few  cells  only.  During  the  last 
season  it  did  not  show  itself  in  the  colony  at  all.  It  would  be  of  interest 
to  know  certainly  whether  this  was  a  case  of  true  foul  brood,  and  if  it 
'reappears  an  effort  will  be  made  to  have  the  point  determined  by  a  com- 
petent microscopist. 

From  reports  that  reach  me,  I  judge  that  the  disease  to  which  bees  are 
subject  referred  to  in  the  foregoing  is  pretty  widely  disseminated  through 
the  State,  and  that  ignorance  of  the  methods  of  its  detection  and  cure 
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exists  almost  as  widely.  I  therefore  venture,  in  view  of  the  great  import- 
ance of  the  matter  and  at  the  risk  of  some  repetition,  to  append  a  de- 
scription of 


THE   CHARACTERISTICS    OP   FOUL   BROOD. 

EXACTLY    HOW    TO    DITEOT  IT;    AND  ALSO    EXACTLY    HOW    TO  GET   BID  OP 

THE  DISEASE. 

Where  foul  brood  exists,  or  where  its  existence  is  suspected,  it  is  of 
prime  importance  that  one  have  the  ability  to  distinguish  it  with  cer- 
tainty from  every  other  disease  or  injury.  Some  degree  of  practical  ex- 
perience of  the  iUsease  will  alone  make  one  an  adept  in  discovering  and 
identifying  it,  yet  its  peculiarities  are  so  pronounced  that  no  one  having 
good  eyes  and  nose  and  giving  attention  need  be  in  any  doubt  in  regard  to 
its  presence. 

The  one  crucial  test  is  the  color  and  consistency  of  the  dead  larvaB, 
affected  with  the  disease,  before  it  dries  up.  At  this  stage  the  matter  of 
the  dead  larv«e  is  always  viscid  or  ropy  like  mucus.  There  is  no  foul 
brood  without  this  characteristic,  and  I  may  safely  say  that  with  this 
characteristic  there  is  always  foul  brood.  This  last  statement,  however, 
requires  explanation.  In  my  experience  of  ten  years  with  the  disease  I 
conclude  that  in  a  few  years  it  spends  its  force  and  loses  its  vitality  in  a 
given  locality,  while  it  continues  to  retain  in  the  matter  of  the  larv«e  in 
a  considerable  degree  the  viscid  character.  In  such  case  there  is  likely 
to  be  found  but  few  affected  larvae  in  any  colony,  and  with  a  little  ex- 
perience and  care  the  two  conditions  are  readily  distinguished,  and  in 
this  way:  In  the  weakened  stage  the  dead  matter  is  slightly  less  viscid, 
but  a  better  test  is  that  it  is  paler  in  color.  The  dead  matter  of  the  larvae 
affected  with  this  disease  in  its  vigor  is  of  the  color  of  coffee  when  pre- 
pared for  drinking  by  the  addition  of  a  moderate  amount  of  milk.  In  the 
weakened  stage  of  the  diseased  the  color  is  perceptibly  lighter.  To  de- 
termine the  consistency  of  the  dead  matter  of  larvae,  insert  a  sliver  or  a 
straw  into  it  and  then  withdraw  it.  If  the  matter  pulls  out  in  a  string, 
adhering  to  the  sliver,,  and  is  of  the  coffee  color  described,  it  may  be 
set  down  that  foul  brood  is  certainly  present;  but  if  it  does  not  show  this 
decided  ropiness,  it  is  just  as  certain  that  there  is  no  foul  brood  in  that 
cell. 

I  just  said  there  is  no  foul  brood  without  ropiness,  but  this  must  not 
be  taken  too  literally.  That  was  said  with  reference  to  the  stage  during 
which  the  matter  remains  soft.  After  a  few  weeks  the  matter  of  each 
dead  larva  dries  down  and  lies  spread  on  the  lower  side — not  the  bottom 
—of  the  cell,  a  brownish  black  scale  of  the  thickness  of  a  man's  thumb 
nail.  This  peculiarity  is  of  great  use  in  making  a  diagnosis  of  the  disease 
at  some  seasons  of  the  year,  as  in  the  fall  or  in  the  spring,  in  the  combs 
of  a  colony  which  has  perished  during  the  winter,  as  colonies  affe<?ted 
with  foul  brood  are  very  liable  to  do.  Soon  after  the  breeding  season  is 
over  these  scales  are  about  the  only  evidence  of  the  disease  that  remains 
in  a  strong  colony,  as  the  cappings  of  the  diseased  cells  are  apt  to  be 
cleared  away,  but  in  a  weak  colony  the  discolored  defective  cappings 
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largely  remain.  It  seems  to  be  beyond  the  power  of  the  bees  to  remoye 
these  scales,  so  if  foul  brood  has  been  present  they  remain  to  reveal  it 
if  one  will  take  the  proper  course  to  discover  them.  This  is  best  done  in 
this  w^ay:  Take  the  comb  by  the  top  bar  and  hold  it  so  that  a  good  light 
falls  into  the  cells  at  an  angle  of  about  70  or  .80  degrees  from  the  top  of 
the  comb,  while  the  sight  falls  upon  the  cells  at  an  angle  of  about  45 
degrees.  The  scales  if  present  will  be  readily  discovered  lying  as  already 
described,  reaching  almost  to  the  margin  of  the  lower  side  of  the  cell. 
I  consider  this  a  very  sure  method  of  diagnosis,  though  in  one  or  two  cases 
I  have  seen  similar  scales  where  the  death  of  the  brood  resulted  from 
other  causes. 

Other  characteristics  of  the  disease  which  are  useful  in  aiding  in  its 
discovery  are  the  peculiar  odor  and  the  appearance  of  the  cappings  of 
diseased  cells;  such  cappings,  while  they  vary  in  color,  are  generally 
darker  than  those  of  healthy  cells,  almost  always  sunken  or  flattened^ 
often  have  irregular  perforations  of  varying  sizes  and  the  comb  containing 
much  of  the  disease  presents  altogether  an  unprosperous,  sickly  appear- 
ance. The  odor  is  very  unpleasant  and  may  be  described  as  an  "old  smell," 
and  it  is  well  said  to  be  like  that  of  a  poor  quality  of  glue  when  heated. 
If  a  colony  is  badly  diseased  the  odor  is  sometimes  felt  on  raising  the 
cover  of  the  hive  and  generally  on  applying  the  nose  to  the  top  of  the 
brood  combs. 

If  one  handles  the  combs  of  his  bees  frequently  and  keeps  the  subject 
of  foul  brood  on  his  mind,  what  I  have  already  said  will  enable  him  to 
discover  the  disease  very  soon  after  its  appearance  in  his  apiary,  but  if 
brood  combs  are  handled  but  little  it  is  quite  important,  if  one  would 
insure  himself  in  some  degree  against  losses  from  the  disease,  that  a 
strict  watch  be  kept  on  the  condition,  in  respect  to  disease,  of  all  colonies 
that  appear  from  external  indications  to  be  lacking  in  prosperity,  and 
especially  of  colonies  to  which  robbers  seem  to  be  attracted,  for  the  odor 
of  foul  brood  has  an  attraction  to  bees,  seeiping  to  indicate  to  them  that 
the  colony  emitting  it  is  about  in  a  condition  to  permit  its  being  robbed 
with  impunity.  And  this  not  because  colonies  wanting  in  prosperity 
are  more  likely  to  contract  the  disease,  but  because  this  condition  may 
be  the  result  of  disease.  If  the  disease  is  once  discovered  to  be  present, 
then  it  would  be  the  part  of  wisdom  to  examine  each  colony  carefully 
under  strict  regulation  against  robbing. 

The  cure  of  floul  brood  is  difficult  only  because  it  is  difficult  to  discover 
the  disease  in  its  incipient  stages  in  every  colony,  and  to  determine  every 
colony  in  which  are  germs  of  disease  lying  dormant  ready  to  develope 
when  favorable  conditions  are  present,  it  may  be  after  many  months. 
And  when  the  disease  is  disseminated  among  the  bees  in  the  neighbor- 
hood, especially  among  wild  bees,  a  final  cure  may  be  the  work  of  years, 
but  with  care,  even  under  the  worst  circumstances,  it  may  be  kept  in 
such  subjection  that  the  injury  therefrom  will  not  be  great,  and  under 
favorable  circumstances  it  may  be  quickly  exterminated. 

The  cure  of  any  particular  colony  is  very  simple  and  certain,  the 
cautions  to  be  observed  having  to  do  with  preventing  the  access  of  boes 
from  healthy  colonies  to  the  diseased  combs,  since  such  access  would 
almost  certainly  spread  the  disease  to  other  colonies.  To  preclude  this 
danger,  all  the  necessary  operations  must  be  performed  when  no  bees  are 
flying,  or  when  the  pasturage  'Offers  so  much  nectar  that  there  is  no  dis- 
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position  to  rob.  These  conditions  being  secured,  take  a  hive  externally 
as  nearly  like  the  one  containing  the  diseased  colony  as  possible,  and 
having  moved  the  hive  with  the  colony  to  one  side,  place  the  new  hive 
furnished  with  foundation  or  starters  on  the  old  stand,  then  run  the  bees 
into  the  new  hive  by  shaking  or  driving.  This  is  all  that  is  necessary 
for  the  cure  of  the  colony  if  nectar  is  coming  in  somewhat  freely.  If 
nectar  is  scarce  or  absent,  absconding  must  be  guarded  against  and  feed- 
ing resorted  to.  Without  being  certain  that  it  is  necessary,  I  advise 
feeding  scantily  for  four  or  five  days,  and  after  that  as  plentifully  as 
desired.  From  this  it  will  be  seen  that  it  is  preferable  to  attend  to  the 
cure  during  a  honey  flow. 

The  plan  insisted  on  by  some,  that  the  colony  be  shaken  out  into  still 
another  hive  after  being  allowed  to  build  comb  for  four  days,  I  have 
proved  in  a  hundred  cases  without  a  single  failure  to  be  entirely  unneces- 
sary. 

I  wish  here  to  put  in  a  word  of  caution  against  the  placing  of  any 
reliance  upon  drugs  for  curing  this  disease.  My  earliest  experience  was 
with  thirty  diseased  colonies,  upon  which  I  tried  the  use  of  drugs 
thoroughly.  I  repeated  their  use  upon  other  colonies  later,  sometimes 
with  extreme  care,  but  with  entire  failure  in  every  case. 

Sometimes  when  the  disease  is  discovered  in  its  early  stages  there  is 
large  amount  of  healthy  brood  in  colonies  that  are  to  be  treated,  and 
its  disposal  is  a  problem  that  deserves  consideration.  Sometimes 
such  colonies  cast  swarms  in  the  swarming  season.  In  such  case  I  hive 
the  swarm  on  foundation  or  on  frames  with  starters,  always  avoiding 
combs  for  that  purpose.  Then  in  three  weeks  I  shake  out  the  bees  from 
the  old  hive  according  to  the  directions  already  given.  Other  colonies 
that  are  fit  to  swarm  during  the  swarming  season  but  are  not  disposed 
to  do  so  I  compel  to  swarm,  i.  e.,  I  shake  out  a  swarm  and  then  1  treat 
both  old  hives  and  swarms  as  in  case  the  swarms  were  natural  ones. 
With  weaker  colonies  and  at  other  seasons  this  course  is  not  always 
practical.  Under  such  circumstances,  if  there  are  several  colonies  it  is 
sometimes  convenient  to  shake  out  all  but  one  or  two  and  give  all  the 
brood  to  that  one  or  two,  which  are  to  be  treated  three  weeks  later.  If 
there  is  but  one  colony  it  may  sometimes  be  desirable  to  cage  the  queen 
for  three  weeks — but  not  often — it  is  generally  better  to  sacrifice  the 
brood  and  give  the  colony  a  new  start. 

If  colonies  have  become  greatly  reduced  in  strength  by  the  disease,  as 
the  bees  are  mostly  aged  under  such  circumstances,  it  is  advisable  either 
to  unite  or  destroy  them,  but  in  doing  this  extreme  care  is  necessary 
to  prevent  the  escape  of  any  of  the  bees  into  hives  containing  healthy 
colonies. 

I  have  already  intimated  that  the  chief  difficulty  in  effecting  a  final 
cure  is  the  existence  of  the  disease  among  neighboring  bees,  especially 
among  wild  bees.  The  reason  of  this  is  that  the  spread  of  the  disease  is 
owing  principally  if  not  wholly  to  the  visiting  of  diseased  combs  by  bees 
from  healthy  colonies— or  in  other  words,  by  the  robbing  of  diseased 
colonies,  and  if  there  is  any  other  way  of  contracting  the  disease  it  is 
because  there  are  other  ways  by  which  the  germs  of  foul  brood  may  get 
into  hives  of  healthy  bees.  If  one  considers  that  diseased  colonies  in  the 
woods  or  belonging  to  careless  neighbors  are  sure  in  time  to  fall  a  prey 
to  healthy  colonies,  the  serious  nature  of  the  diflSculty  is  readily  appre- 
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ciated.  This  consideration  also  indicates  the  extreme  care  that  should 
be  used  to  prevent  robbing  in  a  locality  where  the  disease  is  known  to 
exist,  as  well  as  the  care  that  must  be  given  to  secure  from  bees  the  combs 
and  honey  taken  from  diseased  colonies.  Their  immediate  and  complete 
destruction  by  fire  would  be  the  safest  course  for  many  to  pursue,  but 
the  honey  and  wax  are  sometimes  of  considerable  value,  and  this  ex- 
treme course  need  not  be  pursued  if  one  is  careful  and  has  proper  con- 
veniences for  disposing  of  the  honey  and  comb.  When  there  is  but  little 
honey  in  the  combs,  it  is  best  to  boil  the  combs  at  once  and  secure  the 
wax.  If  there  is  honey  which  it  is  desired  to  save,  first  cut  out  all  parts 
of  the  comb  containing  brood  ahd  boil  or  burn  them,  then  extract  the 
honey,  which  may  be  used  for  the  table  or  boiled  with  one  or  two  parts 
of  water  and  used  as  food  for  the  bees.  Boil  at  least  fifteen  minutes. 
The  comb  must  then  be  boiled  and  the  wax  secured.  Or  if  the  honey  is 
only  desired  to  feed  the  bees,  the  combs,  honey  and  all,  may  be  boiled  in 
just  the  amount  of  water  necessary  and  the  bee  food  and  wax  secured  at 
the  same  time  and  with  less  labor  and  trouble.  It  is  to  be  borne  in  mind 
that  all  honey  from  these  combs  is  dangerous  for  bees  unless  it  is  thor- 
oughly boiled. 

Not  a  few,  I  fear,  will  exclaim  at  my  intimation  a  little  ago  that  foul 
brood  could  only  come  from  foul  brood  germs,  and  begin  to  assert  that  it 
can  come  equally  well  from  brood  that  has  been  cUlled  to  death.  In 
Virgil's  time,  swarms  of  bees  were  bred  from  the  carcass  of  an  ox;  when 
good  Izaak  Walton  lived,  the  fish  called  the  pike  bred  from  pike  weed; 
lately  chess  grew  from  wheat,  and  now  foul  brood  grows  from  something 
else. 

Well,  bees,  and  fish,  and  chess,  have  now  come  to  increase  normally, 
and  if  foul  brood  has  not  yet,  it  very  soon  will. 

No,  it  is  still  true  that  men  do  not  gather  grapes  of  thorns  nor  figs  of 
thistles. 

B.  L.  TAYLOR. 

Lapeer,  Mich.,  Nov.  17,  1897. 
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SUPPLEMENTARY  REPORT  OF  THE  APIARIST  FOR  THE  SUM- 
MER OF   1897. 

The  bees  belonging  to  the  Station  were  received  at  the  College,  May 
19,  1897.  After  due  examination,  they  were  united  into  twelve  colonies. 
Many  of  the  queens  were  old  and  were  replaced  by  tested  Italians.  Sev- 
eral methods  of  introducing  queens  were  tried,  but  the  one  giving  the 
most  satisfaction,  ail  things  considered,  was  by  the  use  of  a  frame  four 
inches  square  by  one-half  inch  high,  covered  with  wire  cloth  upon  one 
side.  After  putting  the  queen  on  the  comb  where  the  young  bees  were 
hatching,  the  frame  was  put  over  her  and  fastened  down  by  a  wire  which 
was  put  over  the  top,  pushed  through  the  comb  on  both  sides  of  the  cage 
and  fastened  on  the  opposite  side  of  the  comb.  The  queen  is  left  under 
this  cage  for  about  thirty-six  hours  and  then  tentatively  released.  If 
the  bees  indicate  their  refusal  to  receive  her  by  "balling  her,"  she  is 
returned  to  the  cage  for  another  day. 

Among  the  improvements  may  be  mentioned  the  replacing,  as  far  as 
necessary,  of  old  hives  of  early  model  by  new  ones  with  improved  Hoff- 
man frames.  In  the  bee  yard  each  hive  stands  on  a  mound  of  sand  three 
inches  high  with  a  minature  dooryard  of  clean  sand  in  front.  A  service- 
able honey  house  has  been  found  by  remodeling  a  small  barn. 

Most  of  the  experiments  planned  in  this  division  of  the  Station  work 
will  require  more  than  one  season  for  their  completion.  Among  the  mat- 
ters studied,  I  may  mention  the  following: 

Bee  Paraiysie. — This  disease  has  spread  but  little  in  this  State,  but 
owing  to  its  increase  in  the  south  it  was  thought  advisable  to  investigate 
the  liability  of  contagion.  Two  queens  were  purchased  of  T.  S.  Ford  of 
MisieSssippL  They  were  taken  from  colonies  badly  infected  with  the 
disease,  and  on  arrival  at  the  College  were  introduced  to  healthy  stock. 
These  hives  were  removed  from  the  bee  yard  a  distance  of  a  half  a  mile. 
The  queens  were  introduced  in  June;  on  October  29,  the  first  traces  of 
what  might  have  been  a  mild  form  of  the  disease  appeared.  Four  or  five 
bees  were  found  at  the  entrance  having  the  shiney,  bloated  appearance 
said  to  characterize  those  that  die  of  the  paralysis.  The  other  colony  has 
never  shown  the  slightest  trace  of  the  disease,  and  remained  strong  and 
apparently  healthy.  This  trial  was  insufficient  to  demonstrate  a  liability 
of  contagion  among  Michigan  bees  from  queens  introduced  from  the 
south. 

Foundation  Teats. — ^Three  colonies,  designated  as  Not.  1,  2,  and  3,  were 
used  in  this  experiment.  Owing  to  the  absence  of  strong  colonies  during 
the  honey  flow,  the  experiment  was  made  by  feeding  back,  towards  the 
latter  part  of  August. 

The  super  placed  on  No.  1  was  filled  with  alternate  sections  of  drawn 
and  thin  foundation.  This  colony  was  fed  all  they  would  take  until  the 
super  was  filled.  The  super  on  No.  2  was  filled'  on  one  side  with  drawn 
and  the  other  with  thin  foundation.  This  colony  was  fed  three  pounds 
per  day.  The  super  on  No.  3  was  filled  with  a  row  of  sections  fitted  with 
drawn  and  a  row  of  sections  fitted  with  thin  foundation,  alterna'tely 
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through  the  super  and  without  separators  between.    This  colony  was  fed 
less  than  a  pound  a  day. 

These  supers  were  examined  every  day  and  progress  noted.  At  first 
the  bees  began  on  the  drawn  and  scarcely  touched  the  thin.  Later  on 
these  conditions  were  reversed,  and  the  bees  showed  a  marked  preference 
for  the  thin.  In  Nos.  2  and  3  the  supers  were  removed  before  they  were 
entirely  filled,  and  in  these  the  drawn  was  ahead.  Had  No.  3  been  fed  as 
heavily  as  No.  1,  it  probably  would  have  shown  a  preference  for  the 
drawn.  In  each  super  there  were  twelve  sections  of  drawn  and  twelve 
of  thin.    The  results  of  the  test  are  tabulated  below: 


Thin. 

Drawn. 

Snper. 

ii 

d0 

i 

i 

1 

4 

No.  1 

.81 
.81 
.80 

lOJO 
9JB0 
5.80 

9.89 
8.39 
4.60 

.88 
.f8 
.88 

10.10 

9.:o 
5.65 

9.18 

No.« 

8.88 

No.  8 

4.77 

Per  cent  of  honey  in  the  thin  foundation 96.46 

Per  cent  of  honey  in  the  drawn  foundation 55.51 

Per  cent  of  wax  in  the  thin  foundation 3.54 

Per  cent  of  wax  in  the  drawn  foundation 4.49 

A  great  many  queens  were  bred  for  the  purpose  of  testing  the  question 
whether  a  strain  of  bees  could  be  produced  which  should  be  characterized 
by  long  tongues.  The  tongues  of  several  bees  of  each  colony  were  meas- 
ured and  were  found  to  average  as  follows:  Black,  4.2  m. m.;  Hybrid, 
4.9  m.  m.;  Italian,  5.2  m.  m.  One  colony  of  Italians  had  tongues  measur- 
ing 5.3  m.  m.  The  drones  from  this  hive  were  allowed  to  fiy  at  willand 
all  the  others  kept  down.  As  a  result,  we  have  one  queen  the  tongues  of 
whose  progeny  measure  5.41  m.  m.  This  result  is  very  encouraging  and 
leads  us  to  continue  the  experiment. 

Respectfully  submitted, 

JOHN  M.  RANKIN, 

Apiarist. 
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REPORT  OF  CHEMICAL  DEPARTMENT  OF  THE  EXPERIMENT 

STATION. 

Prof,  C.  D.  Smithy  Director  of  ExperimetU  Station: 

I  herewith  submit  the  annual  report  of  the  Chemical  Department  of 
the  Experiment  Station  for  the  year  ending  June  30,  1897. 

WOBK  IN  THE  CHEMICAL  LABOBATOBY. 

A  large  number  of  chemical  analysis  have  been  made  during  the  year, 
the  most  important  of  which  may  be  placed  in  the  following  classes: 

I.      COMMEBCIAL    FEBTILIZBBS. 

So  important  to  the  farmer  and  fruitgrower  is  the  composition  of  the 
fertilizers  he  buys,  as  determining  their  money  value  as  well  as  the 
manural  value,  that  large  attention  has  been  given  to  this  subject  Dur- 
ing  the  year  eighty  samples  of  commercial  fertilizers  have  been  collected 
and  analyzed,  and  the  results  of  such  analyses  have  been  given  to  the 
public  in  Bulletin  145  for  all  the  fertilizers  licensed  for  sale  in  this  State. 
So  large  has  been  the  demand  for  this  bulletin  that  the  edition  is  nearly 
exhausted,  yet  requests  from  farmers  for  "the  fertilizer  book"  come  almost 
daily  to  this  office. 

II.      ANALYSES   FOB  THE   FABM   DEPABTMENT. 

The  co-operation  of  the  Farm  and  the  Chemical  Departments  brings 
them  into  close  relation  in  the  work  of  the  Station.  As  an  illustration, 
the  following  list  of  analyses  made  for  the  Farm  Department  is  given: 

Samples  of  butter • 5 

Grains 3 

Fodders  and  feeding  stuffs 65 

Ashes 1 

Sugar  beets 2 

Soil  waters  (drainage) 6 

III.      MISCELLANEOUS  ANALYSIS   AND   INVESTIQATIONS. 

The  foregoing  list  falls  far  short  of  covering  the  work  of  this  Depart- 
ment. In  addition,  analyses  have  been  made  of  samples  of  salt,  of  iron 
and  steel,  of  sugar,  of  milk,  of  manure,  of  soil,  etc.  It  is  a  matter  of 
weekly  occurrence  to  receive  minerals  for  indentification  or  analysis.  A 
man  finds  a  rock  full  of  yellow  specks  that  glitter  like  gold,  and  he  is 
anxious  to  know  whether  he  has  a  gold  mine,  and  is  disappointed  to 
find  it  is  only  mica.  Another  discovers  beautiful  yellow  crystals  and  is 
sure  it  is  gold,  and  his  hopes  vanish  when  he  learns  it  is  only  iron  pyrites,  , 
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a  material  so  often  mistaken  for  the  precious  metal  that  it  has  been 
named  "fool's  gold."  If  the  chemist  has  not  developed  a  bonanza  in  such 
cases,  he  has  at  least  saved  the  parties  from  a  useless  expense  and  greater 
disappointment.  A  farmer  finds  a  whitish  deposit  at  the  bottom  of  a 
muck  bed  and  sends  it  to  the  Station,  and  then  learns  about  marl  and  its 
uses. 

Samples  of  another  kind  often  come  to  the  chemist.  A  party  sent  the 
stomach  of  an  animal  for  analysis  to  determine  what  poison  had  been 
given,  assigning  no  reason  for  such  request.  A  woman  sent  a  vial  of 
medicine  to  be  analyzed  at  once,  "because  it  affected  her  so  queerly  and 
she  was  sure  the  druggist  had  made  a  mistake,  and  he  would  have  to  pay 
for  it  dearly."  In  these  cases  the  chemist  probably  lost  an  opportunity 
to  figure  as  witness  in  court  at  a  dollar  per  day,  while  paying  two  dollars 
daily  for  hotel  bill. 

A  State  institution  wants  analysis  of  the  kinds  of  soils  on  their  farm 
to  find  what  fertilizers  they  had  better  buy.  A  good  friend  sends  several 
kinds  of  marl  and  clay  for  analysis  to  determine  their  value  for  making 
Portland  cement.  Each  of  these  analyses  would  take  the  entire  time 
of  a  chemist  for  at  least  one  week  and  would  be  of  no  value  to  the  pub- 
lic, but  only  to  the  parties  concerned. 

THE  AGRICULTURAL  CHEMIST   AND   THE   PUBLIC. 

Perhaps  there  is  a  misconception  as  to  the  duties  of  the  College  chemist. 
His  first  and  most  important  duty  is  to  teach  the  classes  in  chemistry 
and  carry  on  the  work  of  the  College  in  this  line.  In  the  second  place, 
as  Chemist  of  the  Experiment  Station,  it  is  his  duty  to  carry  out  such 
investigations  of  a  chemical  nature  as  will  aid  the  other  departments  of 
the  Station;  and  thirdly,  to  carry  on  such  work  of  a  chemical  nature  as 
will  be  of  benefit  to  the  public.  Manifestly  it  is  not  his  business,  at 
the  neglect  of  the  three  classes. of  duties  just  enumerated,  to  take  up 
work  of  a  miscellaneous  kind,  for  any  one  who  may  apply,  which  will 
be  of  no  benefit  or  interest  to  the  public  and  will  be  valuable  only  to  the 
individual  concerned.  Work  should  be  carried  on  which  will  be  of  most 
value  to  the  greatest  number. 

ANALYSIS  OF   MICHIGAN  SOILS. 

Nearly  twenty  years  ago  the  Chemist  tried  to  make  a  collection  of 
soils  that  would  be  fairly  representative  of  the  soils  of  different  counties 
in  the  State,  to  make  analysis  of  such  soils  and  publish  the  results  as  a 
kind  of  chemical  soil-map  of  the  State.  The  plan  was  only  imperfectly 
carried  out,  many  counties  failing  to  furnish  samples  for  this  purpose. 
The  results,  such  as  they  were,  were  published  in  the  report  of  the  State 
Board  of  Agriculture  for  1878. 

As  a  contribution  to  the  Agricultural  section  of  the  College  exhibit  to 
the  Quadricentennnial  Exposition  in  Chicago  in  1893,  this  department 
gathered  additional  samples  of  soil,  analyzed  them,  and  presented  the 
results  of  38  samples  of  soil  in  Bulletin  99,  which  was  widely  distributed 
in  Chicago. 

It  is  thus  shown  that  the  College  has  taken  a  lively  interest  in  the 
composition  of  Michigan  soils.  .^ 
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The  analysiB  of  a  soil,  to  be  of  much  practical  value,  requires  great 
care  in  the  selection  of  the  soil — ^a  process  confessedly  demanding  ex- 
perience and  good  judgment.  The  thoughtless  and  haphazzard  selection 
of  a  soil  will  probably  vitiate  the  results  of  the  most  careful  analytical 
work.  Few  people  realize  the  amount  of  time  and  work  required  for 
such  analysis.  A  gentleman  in  Lansing,  who  called  himself  a  judge  of 
such  work,  declared  that  a  chemist  who  knew  his  business  could  analyze 
a  soil  in  five  minutes  and  thus  tell  how  many  bushels  of  wheat  per  acre 
such  soil  would  produce.  On  the  contrary,  it  often  takes  many  hours  and 
sometimes  days  to  bring  the  soil  into  solution  as  the  first  step  in  analysis. 

So  many  things  are  involved  in  a  practical  soil  analysis  to  secure  such 
results  as  will  be  of  general  and  permanent  value,  and  so  large  demand 
is  made  upon  the  time  of  the  Chemist,  that  the  Experiment  Staticto  coun- 
cil, after  considering  the  whole  subject,  decided  by  unanimous  vote  that 
analysis  of  soil  should  be  made  only  'by  direction  of  the  Station  council, 
and  that  when  such  analysis  is  to  be  made  the  sample  should  be  selected 
by  the  Chemist  or  under  his  direction. 

WHEAT    AND   PLOUB. 

Many  investigations  on  the  relative  value  of  different  wheats  and  their 
products  have  been  carried  forward,  primarily  for  the  benefit  of  millera, 
but  secondarily  for  the  profit  of  farmers.    These  are  still  In  progress. 

METEOROLOGICAL  OBSERVATIONS. 

Complete  meteorological  observations,  taken  three  times  a  day,  have 
been  taken  during  the  year  and  the  results  submitted  for  publication. 
The  series  of  such  observations  has  been  continued  for  thirty-three  years 
— the  most  complete  set  ever  made  in  this  State.  The  value  of  such  work 
as  related  to  the  climate  of  our  State,  and  the  conditions  for  general 
crops  and  such  special  crops  as  sugar  beets,  becomes  manifest. 

Respectfully  submitted, 

R.  C.  KEDZIE, 
Chemist  Experiment  Station, 
June,  1897. 
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SUMMARY    OF    METEOROLOGICAL    OBSERVATIONS    AT    THE 

MICHIGAN     AGRICULTURAL    EXPERIMENT 

STATION     FOR    THE    YEAR     1896. 


IN     CONTINUATION     OF     THE     SAME     SERIES      OF     OBSERVATIONS 

RECORDED    FOR    THE    MICHIGAN    AGRICULTURAL 

COLLEGE    SINCE    1863. 


BY  R.   C.   KEDZIE,   PROFESSOR  OF  CHEMISTRY  AND  CHEMIST  OF  THE  STATION. 
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28.766 
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28.811 
28.488 

28.968 
29.125 

28.847 
29.097 
^.786 

29.379 
29.325 
28.676 
28.535 
29.093 

29.339 
29.135 
28.928 
29.055 
k9.112 

28.740 
28.469 
28.751 
28.941 

29.025 
28.893 
28.701 
28.772 
28.756 

28.613 
29.080 
28.965 

28.863 
28.736 

29.285 
29.106 
29.104 
29.119 
29.250 

29.365 
29.294 
28.691 
28.851 
29.277 

29.342 
29.081 
29.017 
29.264 
28.901 

28.775 
28.623 
28.^86 
28.933 

28.914 
28.93» 
28.681 
2M.65T 
28.704 

6 

7 

28.54» 

28.836 

8 

9. 
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28.824 
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S::::::::: 

14^ 

16 
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18 
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28 

24 
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26 
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28 
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Aumt 

Mmuis... 
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96 

97 
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.120 

28.916 
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FEBBUABT,    18M,    AT   AGRICULTUBIL    COLLEdS,    MICHIGAN. 


CUmdM. 

Windt. 

Rogiaterinc 
tliormom*r. 

Rain  and  mow. 
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2  P.M. 
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7  A.M. 
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Nim. 
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Cn. 
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6 
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8   W 
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no 

"7* 

4 
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7 
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10 

4 
8 
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5 
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7 
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14 

12 
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8 
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DO 
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5 

1 
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6 

2 
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8 
5 

0 
9 
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10 
3 
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12 
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9 
18 
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9 

89 
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82 
82 
40 

88 
33 
86 
82 
35 

23 
19 

28 
40 
40 

10 
12 
27 
14 
11 

19 
86 
89 
87 
84 

41 
54 

45 
31 

24 
25 
28 
14 

15 

24 
28 
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28 

17 
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-12 
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-8 

8 
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-4 
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11 
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18 
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20 
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20  Cn. 
50  Cir. 
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70 
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STATE    BOARD    OF    AGRICULTURE 


MErEOROLOQICAL  OBSERVATIONS  FOR  THE  MONTH  OF 

1 

Thermometer  in 
air. 

open 

R^tive  hnmid- 
ity  or  per  cent 
of  saturation. 

Pressnre  of  Tapor 
in  inches. 

Barometer  reduced  to  freezing 
point. 

month. 

0» 

1 

ai 
< 

04 

04* 

99 

< 

04* 
04 

o» 

1 

1 

21 
20 
18 
15 
20 

34 
28 
24 
24 

28 

17 
2 
5 

14 
26 

21 
22 
80 
31 
14 

32 
18 
21 
22 
36 

26 
20 
32 
52 
37 
34 

81 
81 
24 
82 
85 

43 
30 
34 
42 
80 

22 
16 
23 
27 
31 

32 
87 
39 
34 

28 

42 
27 
32 
37 
52 

81 
35 
46 
57 
52 
58 

24 
24 
24 
22 
82 

84 
30 
25 
29 
21 

9 
4 

8 
23 
26 

25 
26 
30 
21 
23 

41 
23 
22 
31 
46 

22 
29 
46 
37 
36 
42 

22 
23 
29 

87 

29^ 
21% 
91H 
26H 

16 

7H 
12 

2134 
27« 

26 

28H 

33 

28% 

2l?i 

3SH 

25 
30 
44S 

26f4 

28 

41H 

48« 

41S 

u% 
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88 
100 
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100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

89 
100 
100 
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so 

87 
100 
100 

86 
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100 

100 
100 
100 
100 
100 

100 
89 
79 
100 
100 

100 

83 
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100 
100 

100 
81 

100 
89 

100 

83 
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81 
79 

100 
100 
84 
69 
79 
70 

86 
100 
100 
100 
100 

79 
100 
100 
100 

85 

100 
100 
100 

86 
87 

74 
87 

100 
85 
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91 
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100 
100 
92 

100 
100 
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90 
90 
91 

.118 

.108 
.098 
.086 
.108 

.193 
.135 
.129 
.129 
.153 

.004 
.048 
.055 
.082 
.141 

.113 
.118 
.167 
.174 

.082 

.162 
.098 
.113 
.118 
.170 

.123 
.108 
.181 
.334 
.221 
.196 

.174 
.174 
.129 
.181 
.204 

.278 
.148 
.155 
.267 
.167 

.118 
.074 
.123 
.147 
.174 

.181 
.178 
.238 
.175 
.158 

.2>2 
.147 
.181 

.178 
.306 

.174 
.204 
.262 
.322 
.308 
.337 

.111 
.129 
.129 
.118 
.181 

.155 
.167 
.185 

leo 

.096 

.065 

.05i 

.062 

.106' 

.123 

.100 
.123 
.167 
.096 
.123 

.235 
.123 
.118 
.174 
.286 

.118 

.160 
.311 
.199 
.191 
.244 

28.791 
29.108 
29.443 
29.500 
29.263 

28.784 
28.776 
29.062 
29.084 
28.902 

28.717 

28.857 
29.236 
29.4f6 
29.190 

28.976 
29.074 
29.118 
28.683 
29.062 

28.877 
29.276 
29.420 
29.442 

28.808 

28.761 
29.114 
28.881 
28.518 
28.8.56 
29.001 

28.931 
29.187 
29.406 
29.322 
29.154 

28.764 
28.871 
28.839 
28.987 
28.807 

28.697 
28.997 
29.286 
29.502 
29.083 

28.955 
29.077 
29.022 
28.682 
29.066 

28.818 
29.413 
£9.411 
29.298 
28.589 

28.906 
29.057 
28.692 
2H.557 
28.935 
28.999 

28.996 
29.388 
29.459 
29.850 
29.102 

28.^89 
29.0S2 
29.199 
28.988 
28.947 

28.889 
29.168 
29.478 
29.418 
29.034 

29.140 
29.189 
28.956 
29.018 
29.178 

28.805 
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29.559 
29.156 
28.695 

29.140 
29.137 
28.60S 

28.786 
29.204 
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2. 

8_ 

4 

29.228 
29.436 
29.301 

6. 

6. 
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28.796 

7 
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8. 
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9 

29.020 

10.      .... 
U 
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13 
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14 

15 
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W 
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17 
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18 
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19 
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20 
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21 
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22 

28 
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24 
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25 

28.697 

26. 
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27 
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28 

28.725 

29 

80 

28.620 

28.998 

81. 

29.050 
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.196 

.147 

29.032 
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MARCH.  1896,  AT  AQRICULTUBiL  COLLEGE,  MICHIGAN. 
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Winds. 

Itogisterinff 
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Bain  and  mow. 
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STATE    BOARD    OF    AGRICULTURE 


MBTEOBOLOGICAL    OBSEKVATIONS    FOB    THE    KONTH    OF' 


Thermometer  in 
air. 

open 

Relative  humid- 
ity, or  per  cent 
of  saturation. 

Pressure  of  vapor 
in  inches. 

Barometer  reduced  to  freesinff 
point. 

Day 
month. 
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C3 

34 
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Pk 

a* 

1 

48 
20 
21 
26 
34 

86 
26 
29 
85 
86 

61 

63 

55 
72 
72 
66 
56 

56 
41 
49 
51 
54 

61 
56 
58 
62 

58 

47 
24 
34 
41 
51 

49 
41 
45 
41 

48 

65 

81Vi 

72 

69 

79 

84 
82 
80 
61 
63 

60 
61 
60 
67 
65 

71 
70 
75 
75 
70 

38 
19 
24 
28 
33 

26 

32 
34 

38 
42 

52 
65 
61 

66 
66 
63 
56 
58 

41 
44 

50 
55 
54 

61 
56 
60 
60 
60 

41 

21 

26M 

3i% 

39M 

37 
38 
36 
38 
42 
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69 
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61 

59 
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&i 
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57« 
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60S 
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74 

71 
100 
100 
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90 

89 
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66 

85 
88 

74 
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94 
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82 
85 
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fO 

77 
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94 
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74 
72 
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84 
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78 
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62 
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66 

72 
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78 
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29.148 
28.850 
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28.837 
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28.996 
29.250 
29.409 
29.288 

29.828 
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29.337 
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29.083 
28.780 
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5 
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17 
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19 
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JIPRIU    18M,    AT    AGBIGULTURUi    COLLEQB,    MICHIQAN. 
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JUNE,  1896,  AT  IGBICULTURAL  COLLEGE,  MICHIGAN. 
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EXPERIMENT    STATION    BULLETINS. 


INSPECTION    OF    COMMERCIAL    FERTILIZERS. 


BY   B.  0.   KBDZIE,   CHEMIST. 


Bulletin  135.— Chemical  Department. 

The  law  providing  for  the  inspection  and  regulating  the  sale  of  commer- 
cial fertilizers  was  passed  by  the  Michigan  legislature  in  1885,  but  did 
not  "take  effect"  till  ninety  days  after  the  final  adjournment  of  that 
body.  The  law  has  thus  been  in  operation  for  ten  years.  A  retrospect  of 
the  workings  of  the  law  may  not  be  out  of  place  at  this  time. 

One  influence  that  assisted  in  the  passage  of  the  law  was  the  demand 
of  honest  and  reliable  manufacturers  for  such  a  law  to  prevent  the  com- 
petition of  unscrupulous  dealers  who  ofifered  for  sale  materials  having 
very  little  value  as  fertilizers,  in  regard  to  which  the  farmer  had  no 
ready  means  of  determining  which  was  valuable  and  which  valueless. 
Thus  one  manufacturer  ofifered  a  mixture  of  soap-boilers'  waste  and 
leached  ashes  as  a  high  grade  superphosphate;  another  party  shipped  in 
from  Ohio  marl  and  ofifered  it  for  sale  as  Buckeye  phosphate.  The 
college  authorities  were  also  desirous  to  screen  the  public  from  fraud. 
Our  legislators  readily  saw  the  need  of  such  a  law  when  they  found 
neighboring  states  requiring  thorough  inspection  and  regulation  of  sale, 
thus  making  our  state  a  dumping  ground  for  worthless  fertilizers  from 
other  states. 

The  effect  of  the  law  has  been  to  exclude  worthless  fertilizers  from 
our  state,  or  make  their  sale  here  very  short-lived.  Thus  one  party  in  a 
neighboring  state  shipped  in  nearly  a  thousand  tons  of  ground  furnace 
slag,  mixed  with  a  little  salt,  which  they  offered  for  sale  at  120  a  ton,  and 
advertised  the  mixture  in  extravagant  terms  as  a  valuable  fertilizer. 
When  this  wonderful  compound,  "Every  pound  made  up  of  plant  food,'' 
was  analyzed  and  the  farmers  were  informed  that  its  real  value  as 
manure  was  only  a  few  cents,  they  concluded  not  to  pay  the  retail  price 
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of  $22  a  ton,  and  the  sale  suddenly  stopped.  The  party  came  to  Lansing 
breathing  out  threatenings  of  prosecution  for  damages  in  the  sum  of 
f50,000  unless  the  chemist  would  retract  his  statement  in  regard  to  the 
small  value  of  this  fertilizer.  The  bluff  did  not  work  and  the  threatened 
"suit  in  the  United  States  court  for  exemplary  damages  in  the  sum  of 
$50,000"  has  been  postponed.  It  is  pleasant  to  state  that  few  such  cases 
have  come  up. 

Under  the  operation  of  this  law  there  have  been  gathered  in  the  open 
market  and  analyzed  in  ten  years  four  hundred  and  ninety  (490)  samples 
of  commercial  fertilizers^  from  one  hundred  and  forty-seven  (147)  manu- 
factories. Of  these  total  numbers,  however,  many  are  duplicated  from 
year  to  year  both  as  to  specimens  and  manufactories.  For  example,  a 
firm  sends  into  our  market  seven  kinds  of  fertilizers  every  year,  and  these 
seven  kinds  and  the  firm  are  counted  year  by  year  in  making  up  the  list 

The  first  year  under  this  law  we  had  fifteen  (15)  kinds  of  fertilizers 
from  six  (6)  manufac1:urers;  this  year,  sixty-four  (64)  from  sixteen  (16) 
manufacturers.  The  larger  part  of  the  fertilizers  came  from  Bufifa?o, 
Detroit,  Chicago  and  Cleveland,  in  the  order  named. 


WHAT  FERTILIZERS   SHALL   BE   IKSPECTED? 

This  (luestion  is  sometimes  raised  by  dealers  in  fertilizers  who  claim 
that  they  sell  for  parties  out  of  the  state,  who  have  neglected  to  take 
out  a  license  which  would  cover  all  the  retailers  of  the  fertilizer  in  the 
state,  that  their  sales  are  too  small  to  justfy  the  expense  for  a  license. 
The  state  law  does  not  directly  reach  the  manufacturers  in  other  states 
and  can  only  apply  to  parties  in  this  state.  If  the  manufacturer  and 
wholesale  dealer  will  not  protect  his  customers  in  this  state,  they  would 
do  well  to  choose  wholesale  dealers  who  will  look  to  the  interests  of  their 
retail  dealers.  In  any  event  it  is  necessary  to  protect  the  dealers  who 
fully  comply  with  the  law,  and  this  can  only  be  done  by  impartially 
enforcing  the  law  on  all  dealers. 

Another  party  claims  that  his  sales  are  too  small  to  pay  for  a  license; 
that  he  is  attempting  to  establish  a  trade,  and  when  the  trade  is  estab- 
lished on  a  paying  basis,  the  license  will  be  taken. 

In  some  states  the  license  fee  is  based  upon  the  number  of  tons  of  fer- 
tilizer sold  during  the  year,  but  our  law  makes  the  license  for  the 
year  the  same  whatever  the  amount  sold.  The  law  is  explicit,  requir- 
ing every  fertilizer  sold  or  offered  for  sale,  the  retail  price  of  which 
exceeds  flO  a  ton,  to  be  inspected  and  licensed  before  the  sale  is  legal. 

Another  party  claims  that  certain  materials  are  chemical  substances 
and  are  sold  for  other  purposes  than  as  fertilizers;  such  as  nitrate  of 
soda  and  muriate  of  potash.  To  exempt  a  material  from  the  control  of 
this  law  would  throw  out  the  phosphates,  nitrates,  the  salts  of  ammonia, 
etc.,  becnuse  they  are  chemical  substances  and  may  be  used  for  other  pur- 
poses. But  if  any  substance  is  offered  for  sale  as  a  fertilizer^  it  plainly 
comes  under  the  provisions  of  this  law.  It  is  just  as  important  for  the 
farmer  to  know  how  much  potash  is  present  in  a  Stassfurth  salt,  or  the 
quantity  of  available  nitrogen  in  nitrates  and  ammonia  salts,  as  to  be 
told  how  much  of  these  materials  is  contained  in  mixed  fertilizers.  The 
farmer  needs  to  know  the  quantity  of  useful  materials  present  in  the 
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costly  fertilizers  oflfered  for  sale,  whether  in.  separate  salts  or  in  a  mix- 
ture of  materials,  because  the  salts  may  vary  in  purity  as  well  as  com- 
pounds. It  is  plain  that  every  material  offered  for  sale  as  a  fertilizer 
should  be  inspected  and  licensed  if  the  price  exceeds  flO  a  ton.  The  State 
Board  of  Agriculture  has  no  power  to  modify  or  change  the  law,  but  it 
is  its  duty  to  enforce  the  law  in  such  way  as  to  protect  both  the  farmer 
and  the  honest  manufacturer. 

If  these  foreign  manufacturers  are  unwilling  to  place  their  goods  in 
the  open  light  of  day  by  showing  their  real  composition  and  thus  come 
In  fair  competition  with  reputable  dealers,  it  would  be  prudeAt  for  deal- 
ers to  refuse  to  handle  their 'goods,  and  thus  save  themselves  from  the 
severe  penalty  for  selling  unlicensed  fertilizers.  It  would  be  wise  for 
farmers  to  refuse  to  buy  fertilizers  whose  composition  they  do  not  know, 
and  of  whose  intrinsic  value  they  have  no  assurance.  It  would  be  well 
to  leave  such  fertilizers  severely  alone.  It  is  the  manifest  duty  of  the 
Board  of  Agriculture  to  enforce  the  law  against  the  dealers  in  unlicensed 
fertilizers.  When  such  dealer  has  paid  a  fine  of  flOO  for  the  sale  of  an 
unlicensed  fertilizer,  he  will  conclude  that  there  may  be  more  profit  in 
dealing  in  legitimate  goods. 

MANUFACTURERS   SHOULD    PROTECT  THEIR   RETAIL   DEALERS. 

By  the  proviso  to  section  3  of  the  law  a  dealer  in  this  State  is  not 
required  to  take  out  a  license  for  the  sale  of  any  fertilizer  if  the  manu- 
facturer has  taken  out  a  license  for  such  fertilizer.  In  this  way  the  man- 
ufacturer can  protect  all  his  agents  in  this  State  by  payment  of  a  single 
fee.  Otherwise  each  dealer  must  take  out  a  license.  The  object  of  the 
law  is  not  merely  to  collect  a  revenue,  but  to  secure  the  analysis  and  cer- 
tification of  every  fertilizer  sold  in  the  State.  If,  then,  any  manufac- 
turer neglects  or  refuses  to  take  out  a  license  for  his  goods,  it  would  be 
a  matter  oi  prudence  for  all  dealers  to  refuse  his  goods,  and  sell  only  the 
fertilizers  of  such  manufacturers  as  will  protect  their  agents  in  the 
State.  If  outside  manufacturers  neglect  their  State  agents,  then  the  law 
exacts  the  fee  for  license  from  each  dealer  in  the  Sta  e. 

.  i 

OBJECT  OF   INSPECTION   OF   COMMERCIAL   FERTILIZERS. 

The  law  does  not  prescribe  any  standard  for  the  composition  of  a  com- 
mercial fertilizer,  the  manufacture*  being  free  to  make  his  own  standard, 
the  law  simply  requiring  that  the  fertilizers  offered  for  sale  shall  be  up 
to  the  standerd  set  up  by  the  manufacturer.  The  license  to  sell  does  not 
certify  to  the  va^ue  of  the  fertilizer,  but  simply  states  that  the  manufac- 
turer or  deaier  offers  fo"  sale  a  fertilizer  for  which  a  certain  content  of 
nitrogen,  potash  and  phosphoric  acid  is  claimed,  and  that  samples  of  such 
fertilizers  have  been  deposited  with  the  secretary  of  the  college  with 
affidavit  regarding  the  composition.  Analysis  is  then  made  of  each  of 
these  fertilizers;  gathered  in  the  open  market  as  far  as  possible,  and  the 
results  of  such  analysis  published  in  bulletin.  The  claimed  composition 
and  found  composition  are  arranged  in  parallel  lines,  so  that  the  real 
composition  can  be  compared  at  a  glance  with  the  composition  claimed 
for  it  by  the  manufacturer.  In  this  way  the  buyer  can  see  at  once  by 
this  bulletin  whether  the  fertilizer  is  as  good  as  the  claims  made  for  it.     i^ 
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ESTIMATION   OF    VALUES. 

Severe  criticism  has  been  made  of  the  effort  to  fix  an  estimate  of  money 
value  of  the  leading  materials  that  make  up  a  mixed  fertilizer,  the  valae 
per  pound  of  available  nitrogen,  phosphoric  acid  and  potash.  A  word  of 
explanation  may  not  be  out  of  place.  It  is  manifestly  impossible  to  fix 
prices  upon  these  materials  that  would  everywhere  be  just  and  proper, 
because  they  are  not  equally  distributed  and  of  uniform  cost  in  all 
places. 

The  attempt  has  been  made  to  fix  a  scale  of  prices  in  the  Eastern 
States  by  finding  the  price  of  leading  materials — bones,  mineral  phos- 
phates, ammonia  and  potash — in  such  markets  as  New  York  and  Phila- 
delphia, and  from  such  data  to  determine  the  average  cost  of  the  nitro- 
gen, phosphoric  acid  and  absolute  potash  they  contain.  In  this  way 
some  approximate  idea  is  formed  of  the  commercial  value  of  these  mate- 
rials. This,  however,  is  not  to  be  taken  as  expressing  the  agricultural 
value,  or  what  cash  profit  the  farmer  will  secure  from  their  use. 

WHAT  TO   LEARN   FROM   THE  TABLE   OF   ANALYSIS. 

As  previously  stated  the  three  most  valuable  materials  in  commercial 
fertilizers  are  potash,  phosphoric  acid  and  available  nitrogen.  Each  of 
these  has  a  commercial  value  which  may  be  stated  in  dollars  and  cents. 
Only  these  three  substances  are  considered  in  the  inspection  of  commer- 
cial fertilizers  because  the  other  materials  are  of  too  little  value  to  be 
purchased  at  high  prices.  By  placing  before  the  farmer  the  composition 
as  claimed  by  the  manufacturer  and  the  composition  of  the  material  as 
found  in  the  market,  he  can  find  whether  the  goods  are  up  to  standard  and 
can  also  form  an  estimate  of  the  market  value  of  the  goods.  If  the  analy- 
sis shows  more  of  a  given  substance  than  is  claimed,  the  goods  are  bet- 
ter than  claimed;  but  if  much  less  is  found  on  analysis  than  is  claimed, 
then  the  goods  are  proportionately  of  less  value  to  the  farmer. 

The  market  value  of  these  materials  varies  somewhat  from  year  to 
year.  The  value  of  nitrogen  estimated  as  ammonia  is  now  16  cents  a 
pound;  of  available  phosphoric  acid,  8  cents  a  pound;  of  insoluble  phos- 
phoric acid,  2  1-2  cents  a  pound;  and  potash  is  worth  6  cents  a  pound. 

Since  there  are  20  times  100  pounds  in  a  ton,  if  we  multiply  the  value 
of  one  pound  by  20  we  find  the  value  of  one  per  cent  of  any  material  in  a 
ton.  We  may  thus  construct  a  table  for  estimating  the  value  of  any 
materials  found  in  the  results  of  analysis.  One  per  cent  means  20 
pounds  in  a  ton,  and  if  the  material  is  worth  8  cents  a  pound,  then  each 
per  cent  equals  tl.60  for  a  ton. 

Multiply  the  per  cent  of  available  P,  0,  by $1  60 

"        ineoluble  P^  0,  by 50 

"  "        ammonia  by 3  20 

potash  by 1  20 

The  sum  of  these  products  will  give  the  market  value  of  the  fertilizer. 

As  this  bulletin  may  fall  into  the  hands  of  some  who  have  never  seen 
the  law  concerning  the  inspection  of  commercial  fertilizers,  the  act  is 
printed  in  full. 
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[Session  Laws  of  1886,  No.  86.] 

AN  ACT  to  provide  for  the  inspection  of  commercial  fertilizers  and  to  regulate  the 

sale  thereof. 

Section  1.  The  People  of  the  State  of  Michiffan  enact.  That  any  person  or  persons 
who  shall  sell  or  offer  for  sale  in  this  State  any  commercial  fertilizer,  the  retail  price 
of  which  exceeds  ten  dollars  per  ton,  shall  afDx  on  the  outside  of  every  package  con- 
taining such  fertilizer  a  plainly  printed  certificate,  stating  the  number  of  net  pounds 
therein;  the  name  or  trade  mark  under  which  such  article  is  sold;  the  name  of  the 
manufacturer,  the  place  of  manufacture,  and  a  chemical  analysis,  stating  the  per- 
centage of  nitrogen  in  an  available  form;  of  potash  soluble  in  water,  and  of  phos- 
phoric acid  in  available  form  (soluble  or  reverted)  and  the  insoluble  phosphorio 
add. 

Sec.  2.  Before  any  commercial  fertilizer  is  sold  or  offered  for  sale,  the  manufac- 
turer, importer,  or  party  who  causes  it  to  be  sold  or  offered  for  sale  within  this  State, 
shall  file  with  the  secretary  of  the  State  Board  of  Agriculture  a  certified  copy  of  the 
analysis  and  certificate  referred  to  in  section  one,  and  shall  also  deposit  with  said 
secretary  a  sealed  glass  Jar  containing  not  less  than  two  pounds  of  such  fertilizer, 
with  an  affidavit  that  it  is  a  fair  sample  of  the  article  thus  to  be  sold  or  offered  for 
sale. 

Sec.  3.  The  manufacturer,  importer  or  agent  of  any  commercial  fertilizer,  the 
retail  price  of  which  exceeds  ten  dollars  per  ton  as  aforesaid,  shall  pay  annually  to 
the  secretary  of  the  State  Board  of  Agriculture,  on  or  before  the  first  day  of  May,  a 
license  fee  of  twenty  dollars  for  each  and  every  brand  of  fertilizer  he  offers  for  sale 
in  this  State:  Provided,  That  whenever  tte  manufacturer  or  importer  shall  have 
paid  this  license  fee  his  agents  shall  not  be  required  to  do  so. 

Sec  4.  All  such  analysis  of  commercial  fertilizers  required  by  this  act  shall  be 
made  under  the  direction  of  the  State  Board  of  Agriculture  and  paid  for  out  of  the 
funds  arising  from  the  license  fees  provided  for  in  section  three.  At  least  one  analy- 
sis of  each  fertilizer  shall  be  made  annually. 

Sec  5.  The  secretary  of  the  State  Board  of  Agriculture  shall  publish  in  his  annual 
report  a  correct  statement  of  all  analysis  made  and  certificates  filed  in  his  ofllce, 
together  with  a  statement  of  all  moneys  received  for  license  fees,  and  expended  for 
analysis.  Any  surplus  from  license  fees  remaining  on  hand  at  the  close  of  the  fiscal 
year  shall  be  placed  to  the  credit  of  the  experimental  fund  of  said  board. 

Sec.  6.  Any  persoii  or  persons  who  shall  sell  or  offer  for  sale  any  commercial  fer- 
tilizer in  this  State  without  first  complying  with  the  provisions  of  sections  one,  two, 
and  three  of  this  act,  or  who  shall  attach  or  cause  to  be  attacned  to  any  such  pack- 
age or  fertilizer  an  analysis  stating  that  it  contains  a  larger  percentage  of  any  one  or 
more  of  the  constituents  or  ingredients  named  in  section  one  of  this  act  than  it  really 
does  contain  shall,  upon  conviction  thereof,  be  fined  not  less  than  one  hundred  dol- 
lars for  the  first  offense,  and  not  less  than  three  hundred  dollars  for  every  subsequent 
offense,  and  the  offender  shall  also  be  liable  for  damages  sustained  by  the  purchaser 
of  such  fertilizer  on  account  of  such  misrepresentation. 

Sec.  7.  The  State  Board  of  Agriculture  by  any  duly  authorized  agent  is  hereby 
authorized  to  select  from  any  package  of  commercial  fertilizer  exposed  for  sale  in 
this  State,  a  quantity,  not  exceeding  two  pounds,  for  a  sample,  such  sample  to  be  used 
for  the  purposes  of  an  official  analysis  and  for  comparison  with  the  certificate  filed 
with  the  secretary  of  the  State  Board  of  Agriculture  and  with  the  certificate  affixed  to 
the  package  on  sale. 

Sec.  8.  All  suits  for  the  recovery  of  fines  under  the  provisions  of  this  act  shall  be 
brought  under  the  direction  of  the  State  Board  of  Agriculture. 

Approved  March  10, 1885. 

For  the  information  of  the  public  the  fertilizers  that  have  been  inspected 
and  licensed  for  1896  are  given  in  the  following  pages. 

The  gathering  of  speciroens  of  commercial  fertilizers  in  the  open  market 
for  analysis  ,  and  the  analytical  work  have  for  the  most  part  been  per- 
fonned  by  Thorn  Smith,  Assistant  in  the  Chemical  Department  of  the 
Experiment  Station,  with  the  assistance  of  L.  H.  Van  Wormer. 

R.  C.  KEDZIE, 
Agricultukal  College,  )  Chemist  of  Experiment  Station. 

July,  1896.  \  ^     ,  .r\n\o 
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AnaiyBii  of  Cammereial 

Manoteetiinr. 

Trade  Name. 

Dealer  and  LocaUty. 

Armour  &  Co.,  Chioago,  IlL 

Bone,  Blood,  and  PoCaah.^ 

W.  M.  G^ow,  Beading 

Azmoar  &  Co.,  Chiotgo,  HI 

Bone  Meal 

Mannfactnrer 

Armour  &  Co.,  ChioMo,  111. 

Ammoniatod  Bone  and  Potaah.. 

( John  Sweitaer.  DIaoo;  W.  M. ) 
i  Cahow,  Beading J 

Axmou  &  Co.,  Chioago.  lU. 

AU  Soluble 

5B.  A.  Cnnniogham.  Hille-) 
{  dale;W.  M.  Cahow,  Beading  ( 

dsreland  Dryer  Co.*  Glerelaiid,  Ohio. 

Ohtf>  Beed  Makw 

B.  W.  Spencer,  Peterebnrg 

GUreland  Drf er  Co.,  Cl«T«laiid.  Ohio. 

Ohio  Seed  Maker  with  Potaah.. 

E.  W.  Spencer,  Peteraborg 

Cleralaiid  Dryer  Co.,  Glereland,  Ohio. 

B.  W.  Spencer,  Peterebnrg 

ClereUnd  Dryer  Ca,  Clerelend,  Ohio. 

Phoephate.. - 

E.  W.  Spencer,  Peteraborg  — 

Glerelmod  Dryer  Co.,  Cleveland,  Chio. 

Potato  and  YflgeCable  Partiliaer. 

E.  W.  Spencer,  Peteraborg 

Crocker  Chemloal  Co..  Buffalo,  N.  T... 

5Crocker*e  AmmonUted  Bone) 

Seth  Lathrop,  Eichmond 

Crocker  Chemical  Co.,  Buffalo,  N.  T... 

I  and  Com  Phoephate. S 

Manafactnrer ^ _. 

Crocker  Chemical  Co..  Buffalo,  N.  T... 

\'^ISS£S^£^T..'^.\ 

Crocker  Chemical  Co..  Buffalo,  N.  T... 

( Cro(Aer*e  Special  Potato  Ma- ) 
I  nore j 

5  Webeter  Cobb  &  Co..  Cbai^) 
\  lotte;  Joy  AOwene.  Albion,  f 

Crocker  Chemical  Co.,  Boffalo.  N.  T... 

Crocker*e  Bnperphoephate  No.  2. 

Manafactnrer 

Crocker  Chemical  Co.,  Buffalo,  N.  T... 

jCrocker*e General  Crop  Phoe-) 
<  phate J 

Smith  A  Tncker.  Mt.  Clemena. 
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Fertilizer$  in  Michigan,  1896. 


ATallable 
nitrogen. 

Betimatedaa 
ammonia. 

Phoephorio  Add. 

Potaeh  Soloble  in  Water. 

Available 
P1O5 

Iniolable 
P1O5. 

Total 
Pa05. 

Brtimatedaa 
K,0. 

Betimatedaa 
K,804. 

^SSSa^.::-;. 

5to6 
•M4 

6to8 
9.77 

10  to  12 
11.28 

7to8 
6.58 

IM" 

'" n'M 

(Claimed 

I  Foand 

Sto4 
4.01 

10  to  14 
14.00 

7.65" 

"♦"y... 



(Claimed 

1  Found 

SU>4 
8J4 

4to6 
8.15 

•*»% 

1.5  to  2 
1.87 

LM 

'" "158 

(Claimed 

iFoond 

8Jto4.6 

4.81 

2to8 

0.74 

10  to  12 
11.85 

4to5 
5.80 

'i.6i 

lOiTi 

(Claimed 

(Found 

"*"H« 

10  to  18 
10.25 

-8.5a 

15tol7_ 
18  75 

(Claimed 

iFoond 

Llto2.ft 

8J1 

10  to  18 
7.27 

15  to  17 
12.64 

2to8 
2J8 

5.87 

'5.24 

( Claimed.  _. 
iFoond 

•*"*.« 

•♦»% 

- 2.99' 

11  to  12 
11.95 

lto2 

177 

(Claimed. 

Foond 

"" "'T' 

"*»1S.40 

15  to  17 
15.45 

2.05 

.. 

{^^^- 

4to5 
8.86 

•"-'?.» 

10  to  14 
11.77 

4to5 
8.26 

8.48 

6.08 

ISSSS-.:;::: 

"♦»*!« 

lOtoU 
U.07 

lto2 
1.41 

11  to  14 

12.48 

LOStoJ^ 

2to8 
2.42 

(Claimed. 

1  Foond 

15  to  8.8 

2.75 

10  to  18 
9.52 

lto2 
.79 

lltolR 
10.81 

"*°*-l« 

8to5 
4.05 

(Claimed. 

(Found 

2Jto8.5 

2.56 

lOtoU 
9.85 

lto2 
1.28 

11  to  18 
11.06 

8.25  to  4.80 
&67 

6to8 
6.79 

(Claimed 

l  Fonnd 

4^  to  5.5 

4.66 

8td9 
8.26 

lto2 

1.82 

Otoll 
10.08 

5.4  to  6.4 
5.8 

lOtoU 
9.80 

(Claimed 

(Fonnd 

"*:u 

Utol8 
10.92 

lto2 
1.87 

12  to  15 
U.79 

1.85  to  2. 
1.42 

"*^*i68 

(Claimed..... 
(  Foond 

lto2 
1.25 

7  to  10 
7.75 

'"^Im 

8  to  12 
ia44 

1.08  to  2.5 

.94 

2to4 
1.74 
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AnaipiU  of  Commerciai 


• 
Dealer  and  LoeaUty. 

Croek«r  Cbamlcal  Co.,  Boffalo,  N.  T... 

i  Crocker's     UniTeraal    Grain  ? 
}  Grower f 

Joy  A  Owens,  Albion 

Gioeker  Chemical  Ca.  Buffalo.  N.  Y... 

( Crocker's  New  Eiyal  Ammoni- ) 
(  ated  Superphosphate ) 

5  Webstar.  Cobb  &  Co.,  Char- ^ 
{  k)tl» - f 

Gioeker  Chemical  Co.,  Boffalo,  N.  Y... 

5  Crocker's  Practical  Ammoni- ) 
(  ated  Superphosphate ^.S 

Manuftetnrer 

Crocker  Chemical  Co..  Buffalo,  N.  Y... 

5  Crocker's  Vegetable  Bone  8u-  ? 
I  perphosphate _ ) 

(Webster,  Cobb  A  Co.,  Char-) 

lotf e;  F.  O.  Chevey,  Kala-  V 

(  masoo _ ) 

Gioeker  Chemical  Co.,  Buffalo,  N.  Y. 

Crocker's  Ground  Bone  Meal 

Joy  &  Owena.  Albion 

Jamee  Boland.  JackM)ii,  Mich. 

Rlackman  Fertiliaer 

Manufacturer 

Oarlinc  &  Co..  Chicaco.  111. .  — 

Pure  Ground  Bone 

Manufacturer 

Darling  A  Co.,  Chicago,  111 

Chicago 

Darling  &  Co.,  Chicago,  111. . 

Sure  Winner... 

Manufacturer.. 

Darling  4 Co.,  Chicago,  111 

Farmers'  Favorite _ 

Manofacturer. 

Darling  &  Co.,  Chicago,  Ul 

Vegetable  Grower 

Manufacturer. 

Darling  &  Co.,  Chicago.  111. . 

( D^rlirg's      Odorless      Lawn ) 
I   Dreseiog J 

Manufacturer.... 

W.  8.  Dunbar,  St.  Joteph,  Mich 

Meat  and  Bone 

Maoufacturer.. 

Qrand    Rapida    Glue    Co.,    Grand ) 
Rapide.  Mich J 

Non  Plus  Ultra 

Perkina  A  Heea,  Grand  Rapids 

Great  Battern  Fertiliiw  Co.,  But- ) 
land,  Vermont ) 

Com  Fertiliser.. 

Q.  R.  LoTejoy,  Lenox 

Great  Eastern  FertiUser  Co.,  Rut-? 
land,  Vermont ) 

(  VegeUble,  Vine,  and  Tobaeoo  ) 
I  Fertlbaer J 

Manufacturer 

Great  Eastern  FertUiier  Co.,  But- ) 
land,  Vermont ^ ] 

Soluble  Bone  and  Potash 

Manuftotnrer 
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Availahle 
nitrogen. 

Eetimat^  as 
ammonia. 

Phoaphorio  Acid. 

Potaeh  Soluble  in  Water. 

ATallable 
P2O5. 

Insoluble 
PaOj. 

ToUl 

Estinnat^d  as 
K2O. 

Estimated  as 
K2SO4. 

(niainwd... 
IPonnd 

lto2 
1.42 

7  to  10 
6.17 

lto2 
868 

8  to  12 
9.80 

2.7  to  4 
4.39 

5to7 

8.18 

1  Pound 

1.5  to  2.5 

1.78 

10  to  12 
10.81 

lto8 
».58 

lltoi5 

1^.87 

1.6  to  8 
1.76 

8  to  5 
8.26 

i  Claimed ..... 
(Pcund 

lto8 
1.41 

8  to  10 
7.42 

lto2 
4.45 

9  to  12 
11.87 

1.08  to  2 

1.47 

2to3 
2.72 

JPoond 

■6to7 
6.14 

6to7 
6.56 

lto2 
.61 

7to9 
7.20 

6.94  to  8 

6.B0 

11  to  15 
12.0a 

<  Claimed 

i  Pound 

2.5  to  4 
244 

25  to  28 
25.99 

•       

(Claimed 

mond 

1.05 
1.08 

5.88 
4.45 

1.81 
1.77 

622 

.27 
.24 

.48 

<  Claimed .... 

<  Pound*. 

8to4 
8.55 

8to9 
1428 

15  to  16 
9.26 

23.49 



5  Claimed.... 
{Poond.     ., 

25toS 

Jf.7 

7to9 
P.C9 

4to5 
8.6S 

12.77 

lto2 
1.90 

8:68 

(Claimed 

<FoaDd 

1.5to85 

2.27 

7to9 
8.52 

4to5 
8.15 

11.67* 

8to4 
8.65 

6.15 

(Claimed. 

^Foaod 

8.5  to  4.5 

4  78 

8to9 
9.28 

5  to  5.5 
4.20 

18.48* 

4to5        . 
4.18' 

7.78 

(Claimed 

^Fonad 

4to5 
4.2i 

8to4 
4.49 

7to9 
8.21 

lto2 
2  97 

7to9 
7.66 

11.18 

14.17 

5  Claimed .  .. 
tPooDd 

8to9 
8.26 

2to8 
1.92 

8to4 
5.06 

10.18 

9.86 

(Claimed 

V.W 

1  Pound.    .  . 

6.10 

4.08 

1.91 

(Claimed.  „ 
1  Found 

4.48  to  5.80 
4.45 

t46"* 

17  to  22 
6.62 



(Claimed.... 
^  Pound 

lto2 
2  54 

8  to  10 

883 

lto8 
.51 

4to6 
4.56 

9  81 

8.44 

(Claimed 

( Puund 

2.5  to  8.5 

2.82 

8  to  12 
9.67 

lto8 
1.25 

10.92" 

a5to4.R 

8.56 

659 

(Claimed.... 
1  Found 

.83 

11  to  18 
U.89 

:96" 

'l'2.84 

2to4 
1.40 

2.59 

22 
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AfUMlyaU  of  eammereidl 


Mannfaeturer. 

Trade  name. 

Dealer  and  locality. 

<3reat    Eastern  FartUiBer  Co..  Bat-  > 
land*  Yennont ) 

Bnclish  Wheat  Grower .. 

Mannfaetorer.. 

Great    Rastera  Fertiliser  Ck).,  Bot-  > 
land.  Vermont J 

Dissolved  Bone 

G.  B.  LoTeJoy,  Lenox 

S.  M.  lebell  A  Co.,  Jaokson,  Mioh 

Isbell*s  Celery  Grower 

Bone  Meal 

Mannfaoftirer.. 

Jarecki  Chemioal  Co.,  Sandaakyi  O.... 

Fish  and  Potash  Potato  Food.. 

Jaieoki  Chemioal  Co.,  Sandoaky.  O.... 

Lake  Erie  Fish  Goano 

(J.  H.  MoMann,  Biohrannd;) 
C.  Godfrey  &  Co.,  Benton  • 
(    Harbor 

L*tter*8      Affrionltaral       Chemical ) 
Works,  Newark,  Mew  Jersey ) 

Lister*s  "Soooess**  FertUiser... 

P.  P.  Andrews,  Washington.. 

Li8ter*8      Affrioolfnral       Chemioal ) 
Works,  Newark,  New  Jersey ) 

( Lister's  Speoial  Potato  Fei^ ) 

Mannfaetorer 

liiohUian  Carbon   Works,  Detroit.) 

B.  F.  Pixley.  St.  Joeeph 

Michigan  Carbon    Works,  Detroit.) 
Mich. JL S 

Homestead  Potato  Grower. 

(  B.F.  Pixley.  gt.  Joeeph ;  J. ) 

Miohiaan  Carbon   Works.  Detroit. ) 
Mioh J 

( O.  E.  Thompson.  Tpeilanti ; ) 
{    J.  H.  Fkrnnm,  Kalamasoo ) 

Miohi«an  Carbon   Works.  Detroit, ) 
Mich J 

(Homeftead,    a   Bone    Black) 
\    FertUiser J 

( John  Griffiths.  Three  BiYers; ) 
{    F.  Mclntyre,  Mt.  Clemens  ( 

Michigan  Carbon    Works.  Detroit,) 
Mich f 

Deasioated  Bone 

B.  F.  Pixley.  St.  Joeeph 

Mi<^higan  Carbon   Works,  Detroit, ) 
Mich f 

Perfection  Froit  Grower 

( J.  H.  St.  John,  Utioa ;  J.  H. ) 
(     Fminm,  E[alamsBoo. ..... ) 

Miehl«an  Carbon    Works.  Detroit, ) 
Mich J 

Jarres  Drill  Phosphate 

J.  Bartholomew,  Bomeo 

Joseph  Lister.  Chioaco.  IlL 

Baw  Gronod  Bone 

C.  H,  Famnm 

Niagara  Fertiliser  Works.  BnfFalo. ) 
N.  Y ) 

(Niagara    Wheat    and    Com) 
i     Producer J 

5  McKay  &  Stafford.  Bomeo; ) 
I    Aliens  Henry,  Beading..; 
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AvaiUbU 

Estimated  ae 
ammonia. 

Phoephorie  aold. 

Potash  soluble  in  water. 

AvaUibU 

Ineoluble 
P2O5. 

Total 
PjOft. 

Estimated  as 
K,0. 

Estimated  as 
K,S04. 

(Claimed. 

t  Found 

lto2 
1.85 

8  to  12 
5.79 

lto3 
3.56 

'9.34" 

2to4 
2.21 

4.09 

(Claimed 

13  to  17 
12.76 

1  Pound 

8.10 

*""i4:86 

(Haimed 

{Found 

.2to3 
8.16 

8to9 
16.17 

10  to  12 
10.35 

19.15 

, 

{^Ssa!*::::: 

4.20 
4.98 

28. 
22.26 

( Claimwl. 

}  Found 

2to8 
2.80 

6to7 
10.44 

lto2 
1.00 

3.5  to  4 

5.51 

ii.44 

19.19 

(Claimed 

{Found 

2to3 
1.00 

10  to  12 
18.12 

1.5  to2 

2.81 

lto2 

.52 

15.96 

.96 

(Claimed 

{Found 

1.24tol.65 
1.94 

9.5  to  11 
9.05 

2to3 
8.20 

2to8 
2.U 

12.25 

T95 

(CWmed..... 
C  Found 

2to8 
8.25 

8  to  10 
8.28 

3to4 
2.68 

2.69 

10.92 

4.96 

(CUimed 

I  Found 

1.25to2.25 
2.08 

25  to  30 
27.60 

1.5  to  2.5 
3.55 

6.57 

ISSSsr!::::: 

1.94  to  2.68 
2.50 

8.5  to  10 

9.23 

.5  to  1.5 
1.51 

9toll.5 
10.74 

5to6 
4.64 

8.58 

(Claimed 

I  Found 

4  6  to  5.85 
6.70 

5to6.5 
7.61 

6.5  to  7.5 
5.93 

.59 

8.20 

10.97 

j  Claimed 

1  Found 

1.85  to  2.40 
8.18 

8  to  11 
9.07 

.5tol.5 

1.82 

• 

8.5  to  12.5 
10.89 

1.5  to  2 

2.20 

4.07 

(Claimed 

(Found 

1.5  to  2.5 

1.8 

25  to  30 
29.58 

(CUimed 

( Found 

.8  to  1.25 
1.21 

10  to  11 
12.62 

lto2 
1.66 

11  to  13 

14.28 

7  to  8.5 
6.78 

12.54 

(CUimed 

1  Found 

1.2Sto2 

1.45 

8to9 

8.64 

.75  to  1.25 
1.02 

"  "95" 

9.59 

1.89 

(CUimed 

{jTound 

4.68 
8.30 

25.60 

24.56 

(Claimed 

i  Found 

1.5  to  2.5 
1.61 

8tol0 
7.22 

lto2 
2.40 

2.16  to  3.24 
2.7 

4to6 

9.62 

4.99 
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Mannfactnrer. 

Trade  name. 

Dealer  and  locality. 

Ningnra  FertUIaer  Works,  Buffalo. ) 
Rt  z*....... .................. -...-..  ) 

Niagara  Triamph . 

Beth  Lathrop,  Richmond..    . 

Wacara  Fertiliser  Works,   Buffalo,  7 

(Niagara    Grain    and    Grass) 
}     Grower S 

Niagara  FerUlizer  Works.   Boffaio. ) 
N.  Y ) 

( Niagara  Potato.  Tobacco  and ) 
}     Hop  Fertiliaer } 

ifannfactnrer.. 

Northwestern       Fertilizing       Co., ) 
Chicago,  IlL J 

Potato  Grower _ 

Henry  Rupert,  Battle  Creek.. 

Northwestern       Fertilising       Co., ) 
Chicago.  lU \ 

Manufaoturrr.. 

Northwestern       FertUising       Co.. ) 
Chicago,  111 J 

PnreGronnd  Bone.. 

Heory  Rupert,  Battle  Creek.. 

Northwestern       Fertiliaing       Co.. ) 
Chicago.  IlL \ 

Fine  Raw  Bone... 

Manufacturer 

Northwestern       FertiUsing       Co., ) 
Chicago,  lU J 

Garden  City  Superphosphate... 

(D.  H.  Onnninaham,  Etead-V 

iqg ;  Henry  Rupert,  Battle  > 

(    Creek    .. > 

Northwestern       Fertilizing       Co., ) 
Chicago,  IlL J 

Prairie  Phosphate 

Mannifactiirer 

Chicago.  lU ."  S 

(Raw    Bone   and   Bnperphoe-) 
(    phate  Miztnie f 

Manufacturer.. 

Bpeidel  Swartz  ACo.,  Grand  Haven, ) 
Mich. ) 

Celery  Hnstler 

N.  Bobbins,  (iraod  Haren 

The  following  Fertilizers  found  on  sale  have  not  been  licensed  and  the  sale  as  fertilizers  is  illegal : 


Fitch  FertUlzer  Co.,  Bay  City,  Mich... 

•Bone  Meal 

Manufacturer..               .    .... 

Fitch  Fertilizer  Co.,  Bay  City,  Mich... 

•Big  Crop  Phosphate 

Manufacturer.. 

Detroit  Sanitary   Works,    Detroit.) 
Mich.. .   \ 

•Clover  Leaf 

( B.  R.  Smith  A  Co.,  Birming-  > 

Swift  4  Co.,  Chicago 

«Swift*s  Raw  Bone  Meal 

( Alfred  J.  Brown  Co.,  Grand ) 
i     Bapids... r 

«  Not  licensed.    Sale  unlawful.    See  Sec.  6  of  the  law. 
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ATailaUe 
nitro««n. 

Estimated  at 

Phoephoricaeid. 

ATailabla 
PiO». 

Ineolobla 
P2  0». 

^X. 

Bitimatedaa 
'     KsO. 

Estimated  aa 
Ka804. 

(ClaimMl. 

iFoond 

8to4 
8. 40 

8tol0 
7.16 

lto2 
8.40 

'" 10.56' 

2.]6to8.H 

]LOd 

4to6 
6.61 

<  Claimed .._ 
{Found 

lu>2 
1.40 

7  too 
7.24 

lto2 
8.61 

■" 10.86" 

1.08  to  2 16 
1.48 

8to4 
8.74 

(Claimed 

7  Found 

2to8 

8tol0 
7.00 

tto8 
1.28 

" 0.21' 

2.70  to  8.78 

2.80 

6to7 
6.18 

(Claimed 

iFoond 

8to4 
848 

7toO 
6.40 

4.22 

10.71" 

2>8 

4to6 
4.77 

(Claimed 

iFoond 

8.5to8.S 
8.14 

8to0 
0.87 

*.50" 

10.46" 

1.21" 

lto8 
2.24 

\^^:~:. 

Sto4 
406 

— 

— — 

18  to  22 
17.77 

{"^^.-r:. 

4to6 
6.12 

— ... — 

— ..^.^. 

22  to  24 
10.70 

\^SSt-:. 

8.6  to8 

8toO 
7.48 

4to4J( 
8.60 

.064  to  1.08 
.06 

10.06 

IM 

(Claimed... 
<  Fonnd 

8tol6 
8.61 

6to8 

8to4 
8.70 

iLaT" 



(Claimed 

iFoond 

8  to  8.6 
4.tt 

7to8 
8.64 

lto2 

Vii" 

1166 

.86 

1.67 

i  Claimed 

X  Foond 

0.60 

7.84 

8.08 
8.17 

.74 
.60 

8J7 
886 

1.1  to  2.08 
1.27 

....          .^^ 
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FATTEXIXa     LAMBS.—A     COMPARISON     OF    FODDERS. 


BY  HERBERT   W.   MUMFORD. 


Bulletin  No.  136. —Farm  Department. 


SUMMARY. 


1.  Lambs  can  be  profitably  fattened  without  clover  hay. 

2.  Under  the  conditions  existing  in  this  experiment  a  pound  of  gr^in 
was  most  economically  produced  where  a  ration  of  corn,  roots  and 
corn  stalks  was  fed.  With  this  ration  a  pound  of  grain  cost  3.58 
cents.  The  averagre  cost  of  a  pound  of  gain  in  all  the  lots  was 
4.53  cents.  The  cost  of  a  pound  of  gain  was  the  least  where  corn 
stalks  was  the  fodder  ration,  and  greatest  where  millet  hay  was  the 
fodder  ration. 

3.  The  number  of  pounds, of  dry  matter  required  to  produce  a 
pound  of  gain  was  least  where  corn  stalks  and  clover  hay  was  the  fod- 
der ration,   and  greatest  where  millet  hay  was  the  fodder  ration. 

4.  Since  the  buying  and  selling  prices  are  important  factors  of  the 
profit  and  loss  account,  it  would  be  well  to  note  that  the  lambs  used 
in  this  experiment  were  purchased  at  2.37  cents  per  pound,  and  sold 
at  4.6  cents  per  pound. 

5.  From  the  standpoint  of  the  dry  matter  required  to  produce  a 
pound*of  gain,  the  results  go  to  show  that  where  clover  hay  was  fed 
with  some  other  fodder  it  required  less  pounds  of  dry  matter  to  produce 
a  pound  of  gain  than  where  the  other  fodder  was  fed  alone.  This 
advantage  is  not  attributed  to  the  clover  hay  but  to  the  variety  in  the 
ration,  for  by  referring  to  Table  III  it  will  be  noticed  that  it  required 
less  pounds  of  dry  matter  to  produce  a  pound  of  gain  where  com 
stalks  and  alfalfa  were  fed  alone  than  it  did  where  clover  hay  was  fed 
alone;  and  again,  it  took  fewer  pounds  of  dry  matter  to  produce  a 
pound  of  gain  with  clover  hay  and  corn  stalks  than  it  did  with  either 
alone  as  the  fodder  ration. 

6.  To  show  that  all  the  lambs  were  well  fattened  the  following  letter 
from  the  commission  firm  in  East  Buffalo,  who  sold  the  lambs  for  the 
Lansing  parties  who  purchased  them  of  the  Station  might  be  of 
interest: 

''East  Buffalo,  Feb'y  19, 1896. 
**  Jones  and  Brumm,  Lansing,  Mich. : 

''Messrs— The  only  fault  with  this  lot  of  lambs  is  that  they  are 
too  heavy.  It  has  been  almost  impossible  to  sell  heavy  lambs;  several 
loads  of  good  ones  have  been  lying  around  here  for  a  week  unsold. 
This  lot  of  yours  sold  fully  one-fourth  higher  than  the  same  kind  and 
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welgrht  was  selling:  at.  Sheep  may  be  ealled  steady  and  lambs  a  shade 
higrhery  due  more  to  snow  storm  which  is  likely  to  shorten  the  supply. 

'^Swope^  Hug^hes,  Waltz  &  Benstead." 

7.  The  results  of  this  set  of  experiments  show  that  any  of  the  follow- 
ing: fodders  may  be  substituted  in  the  ration  of  fattening:  lambs  in  the 
place  of  clover  hay : 

i.  Alfalfa.  By  feeding:  to  each  lamb  an  averagre  of  1.3  pounds  of 
alfal^A  per  day,  with  com  and  roots,  the  lambs  so  fed  grained  an  averagre 
of  2.45  pounds  per  week,  or  34.4  pounds  during:  the  whole  period  of  14 
weeks.  This  lot  made  a  little  better  g:ain  than  any  other  lot  in  the 
experiment. 

2.  Millet  hay.  More  care  is  necessary  in  feeding:  millet  hay  to  fatten- 
ing: lambs  than  any  other  coarse  fodder.  Unless  fed  in  small  quanti- 
ties it  induces  scours.  Each  lamb  in  the  lot  receiving:  millet  hay  was 
fed  an  averag:e  of  .9  of  a  pound  per  day  throug:hout  the  feeding:  period 
and  g:ained  25.8  pounds  per  lamb. 

3.  Oat  9traw.  Lambs  fed  on  oat  straw  as  the  fodder  part  of  the 
ration  consumed  an  averag:e  ot  1.25  pounds  per  lamb  per  day.  The 
averag:e  total  g:ain  of  each  lamb  was  28.5  pounds  or  2.03  pounds  per 
week.  The  results  of  this  experiment  seemed  to  indicate  that  the 
value  of  oat  straw  in  the  fodder  ration  of  fattening:  lambs  has  been 
hitherto  underrated. 

4.  Com  stacks.  The  principal  objection  to  feeding:  corn  stalks  to 
lambs  is  that  when  fed  in  the  bundle  from  racks,  the  lambs  waste  a 
larg:e  per  cent  of  the  fodder.  The  only  satisfactory  method  of  feeding: 
them  is  in  racks  after  they  have  been  cut  in  a  cutting  box  or  ensilage 
machine.  The  stalks  fed  in  this  experiment  were  cut  with  an  ordin- 
ary ensilage  cutter  and  fed  from  racks.  The  average  daily  ration  of 
this  fodder  was  1.18  pounds  for  each  of  the  lO  lambs.  Each  lamb  in 
the  lot  receiving  com  stalks  as  the  fodder  ration  gained  an  average  of 
2.15  pounds  per  week  or  30.2  pounds  for  the  whole  period.  Such 
flattering  results  should  make  every  sheep  feeder  value  his  corn  stalks 
highly,  and  induce  him  to  take  every  possible  precaution  to  properly 
preserve  them. 

5.  Bean  straw.  This  experiment  substantiates  a  general  opinion 
that  bean  straw  is  a  good  substitute  for  clover  hay.  An  average  feed 
of  1.33  pounds  of  bean  straw,  together  with  the  roots  and  corn» 
produced  an  average  gain  of  2.11  pounds  per  day  for  14  weeks  or  a 
total  gain  of  29.6  pounds  for  each  lamb. 
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INTRODUCTION. 

For  several  years  the  supply  of  clover  hay  in  Michigan  has  been  gradu- 
ally diminishing  on  account  of  the  repeated  dry  seasons  and  the  ravages 
of  the  insect  enemies  of  the  clover  plant,  necessitating  whenever  possible 
the  substitution  of  other  fodders  in  the  rations  of  live  stock.  Farmers 
have  become  at  times  greatly  concerned  lest  they  should  be  obliged  to 
abandon  further  attempts  to  grow  clover  in  Michigan.  While  it  has  been 
generally  conceded  that  there  is  no  fodder  that  can  altogether  take  the 
place  of  well  cured  clover  hay  in  the  ration  of  fattening  sheep  and  lambs, 
experiments  in  fattening  sheep  with  but  little  clover  hay  or  possibly  none 
-cannot  fail  to  be  timely. 

Those  who  have  had  experience  in  fattening  both  old  sheep  and  lambs 
will  know  that  it  is  much  easier  to  fatten  the  former  than  the  latter  with- 
out clover  hay.  Many  experienced  feeders  have  gone  so  far  as  to  say  that 
it  is  not  possible  to  successfully  fatten  lambs  writhout  clover  hay.  With 
these  ideas  in  mind  the  general  plan  of  the  experiments  with  fattening 
iambs  during  the  season  of  1895  and  1896  was  outlined. 

One  hundred  grade  Shropshire  lambs  were  purchased  in  the  vicinity  of 
the  Agricultural  College.  These  lambs  were  very  ordinary  individuals, 
no  better  than  the  average  lambs  which  can  be  picked  up  in  almost  any 
section  in  the  State.  They  were  delivered  at  the  College  on  or  before 
August  20,  1895.  From  that  time  until  September  3d,  they  were  kept  on 
an  ordinary  pasture  of  mixed  grasses.  On  the  third  day  of  September 
they  were  turned  on  a  field  of  rape  after  being  weighed.  The  field  of  rape 
was  good  during  the  early  part  of  September  but  the  very  dry  weather  of 
the  latter  part  of  that  month  and  early  October  furnished  just  the  condi- 
tions favorable  to  the  growth  and  reproduction  of  plant  lice  which  did 
serious  damage  to  the  rape.  As  a  result  the  gains  made  were  less  than 
those  secured  from  equal  areas  of  rape  in  previous  years  at  this  station 
and  elsewhere. 

One  hundred  and  thirty-five  sheep  were  pastured  on  the  seven  measured 
acres  of  rape  for  8  weeks,  during  which  time  they  gained  an  average  of  8 
pounds  per  head  or  1  pound  each  per  week.  Heretofore  the  gains  per 
lamb  per  week  on  rape  have  been  from  2  to  3  pounds.  As  stated  before 
the  differences  in  gain  made  in  different  seasons  were  due  most  probably 
almost  wholly  to  the  lice  on  the  rape  plant. 

GENERAL  PLAN  OP  THE  EXPERIMENT. 

The  lambs  were  divided  into  10  pens  of  10  lambs  each.  This  work  was 
very  carefully  done,  the  lambs  in  each  pen  being  selected  so  that  they 
Tvould  correspond  in  size  and  thrift  with  those  in  the  other  pens. 

No  effort  was  made  to  compound  rations  with  a  definite  nutritive  ratio. 
One  pen  was  taken  as  a  basis  or  standard  for  comparison.  This  standard 
pen  was  fed  a  ration  of  corn,  roots  and  clover  hay,  the  ration  which  has 
given  the  best  results  in  previous  seasons.  As  the  aim  was  to  determine 
the  relative  value  of  certain  of  our  common  fodders  for  fattening  lambs, 
the  nine  other  pens  were  fed  either  alfalfa,  millet  hay,  oat  straw,  com 
stalks  or  bean  straw.    Com  was  chosen  as  the  grain  feed  for  all  the  lots. 
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Since  the  feeding  of  roots  for  fattening  lambs  at  this  station  has  been 
attended  with  good  results  in  the  past  they  were  included  in  the  ration  of 
each  lot.  It  is  desirable  and  at  times  even  necessary  to  use  some  clover 
hay  and  supplement  this  with  other  coarse  fodders.  Moreover,  it  ha^ 
been  believed  by  a  large  number  of  sheep  men  that,  to  secure  the  best 
results  in  caring  for  and  fattening  sheep,  it  is  necessary  to  furnish  con- 
siderable variety  in  food  stuffs.  It  was  thought  therefore  not  only  an 
interesting  but  important  line  of  investigation  to  observe  results  where 
clover  hay  wcus  fed  in  connection  with  other  coarse  fodders.  Lambs  will 
not  eat  any  considerable  quantity  of  other  coarse  fodders  if  they  receive 
all  the  clover  hay  they  want  even  if  the  clover  hay  is  fed  but  once  a  day. 
Consequently  the  amount  of  clover  hay  fed  in  conjunction  with  the  other 
fodders  was  limited  as  nearly  as  possible  to  half  the  amount  fed  to  the 
standard  pen  or  lot. 

MANNBR  OF    FEEDING. 

The  lambs  were  fed  in  the  experimental  feeding  barn  described  on  page 
48  of  bulletin  No.  128.  ThB  feed  troughs  and  racks  were  thoroughly 
cleaned  out  the  first  thing  in  the  morning,  and  the  lambs  were  fed  their 
ration  of  com  about  6:30  a.  m.  As  soon  as  the  com  was  eaten  up  the  hay 
or  other  coarse  fodder  was  put  in  the  rack  and  fresh  water  provided.  At 
12:30  p.  m.,  their  allotted  portion  of  roots  was  fed  and  at  4:00  p.  m.  corn, 
fodder  and  water  were  given  in  the  same  order  as  in  the  morning.  Dur- 
ing the' ten  days  previous  to  the  beginning  of  the  experiment  proper,  the 
lambs  were  fed  the  same  foods  that  they  were  to  receive  during  the  exper- 
iment and  in  the  same  manner;  this  period  was  designated  as  the  prelimi- 
nary feeding  period.  The  lambs  were  weighed  on  three  consecutive  days 
at  the  beginning  of  the  experiment  and  the  average  of  these  weights  was 
taken  as  the  true  weight,  thus  largely  doing  away  with  the  source  of  error 
in  weight  caused  by  differences  in  bowel  contents. 

FOOD   STUFFS   AND   PRICES. 

Somewhat  peculiar  conditions  existed  last  winter  in  regard  to  the  prices 
of  food  stuffs.  Prices  for  com  ruled  low  while  fodder  of  all  kinds  was 
high.  The  prices  given  below  conform  as  nearly  as  may  be  to  those  cur- 
rent in  this  section  of  the  State  during  the  feeding  period.  The  clover 
hay  was  of  average  quality.  The  roots  were  grown  on  the  College  farm 
and  were  rutabagas.  The  corn  was  yellow  dent  grown  on  the  College 
farm.  A  portion  of  the  millet  hay  used  was  also  grown  on  the  College 
farm  and  the  remainder  purchased  of  a  farmer  living  near  the  College. 
The  oat  straw,  corn  stalks  and  bean  straw  were  of  average  quality.  It 
was  found  that  the  lambs  wasted  a  large  amount  of  corn  stalks  when  they 
were  fed  in  racks  from  the  bundles.  They  were  therefore  cut  in  pieces 
from  1^  to  3  inches  in  length  with  an  ordinary  ensilage  cutter. 
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Cost  of  Food  Stuffs. 

Corn,  30c  for  56  lbs.  or |10  71  per  ton. 

Roots,  (rutabagas) 2  50  '' 

Clover  hay 12  00  ** 

Alfalfa 12  00  " 

Millet  hay 10  00  " 

Oat  straw 6  00  " 

Corn  stalks / 3  00  " 

Bean  straw 7  00  " 

WEEKLY   BEG0BD8  OF  FEED,   WEIGHT  AND   GAIN. 

These  tables  show  the  weight  of  Iambs  at  the  end  of  each  week,  the 
amount  of  the  different  foods  consumed  each  week  and  the  cost  of  these 
food  stuffs.  The  amount  of  water  drank  is  also  shown.  The  totals  at  the 
bottom  of  the  tables  show  at  a  glance  the  total  food  consumed  during  the 
feeding  period.  Each  pen  of  Iambs  was  weighed  Monday  mornings 
at  7:30  o'clock,  water  having  been  withheld  about  14  hours  previous  tp 
this  time.  The  lambs  were  fed  their  com  before  being  weighed  but  no 
fodder. 

EXPLANATION  OF  FINANCIAL  STATEICENT. 

• 

The  financial  statement  accompanying  each  lot  is  not  altogether  com- 
plete, as  no  account  is  there  taken  of  the  labor  necessary  to  care  for  the 
lambs  or  of  the  valuable  fertilizer  produced  in  the  form  of  sheep  manure. 
With  these  exceptions,  however,  the  financial  statement  is  correct.  The 
reader  is  cautioned  to  very  carefully  study  the  contents  of  this  bulletin 
before  drawing  conclusions.  Results  shown  in  certain  parts  of  this  bul- 
letin if  taken  alone  might  prove  misleading,  but  by  carefully  studying  the 
bulletin  as  a  whole  this  source  of  error  may  be  avoided. 
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LOTl.    (IOLmdIm.) 
Weekly  record  of  feed,  weight  and  gain.    {Sation^Oom^  rooU  and  elover  hay.) 


DatM. 

Wiiiffht 

lambs. 
PMincto. 

P^. 

Boots. 
Poondfl. 

Haj. 

Water. 
Poonds. 

Total 
ooatof 
feaddor. 

iDCWMk. 

Total 
gain 

^. 
Pomidi 

Goat  of 

poond 
ofipiin. 

Ayar- 

wSSl7 
tamper- 

Nov.  11 

'    752 
785 
812 

831 

'""863" 
858 
890 

907 
937 
954 
980 

1,004 
t023 
1.076 

"    18, 
"    26. 

Dec.    2. 
"      9. 
•*     16. 
•*    i»3. 
••    30. 

Jan.    6. 

-  13- 

•*    20 
"    27. 

Feb.    3. 

-  10- 
^    17. 

59 
73 

82 

90 

98 

86.5 

91 

106 
107 
105 
111 

112 
114 
132 

84 
88 

91 
91 
91 
91 
91 

91 
89 
91 
73 

70 
70 
70 

102.5 
108.5 

106.5 
107 

90 

86 

84 

83.5 
74.5 
73.5 
72 

67.5 

63 

52 

159 
169 

184 
145 
133 
163 
138 

106.75 
124 
134 
145.75 

151.75 
132.25 
131.5 

$1,036 
1.152 

1.203 
1.237 
L178 
L092 
L121 

L182 
1.131 
1.117 
1.117 

1.092 
1.076 
L106 

83 

27 

19 
16 
16 
-5 
32 

17 
30 
17 
26 

24 
19 
53 

10.031 
.042 

.063 
.077 
.073 

.069 
.037 
.065 
.042 

.045 
.066 
.020 

42.3 
31.9 

32.5 
24.4 
25.2 
51.8 
40.2 

20.7 
28.4 
30.1 
33.5 

36.1 
33.0 
26.2 

Totals. 

1,869.5 

1,181 

1,172.6 

2,017 

FINANCIAL  STATEMENT. 
Lotl.    (lOLambe.) 

To  lOlambe,  752  lbs.  @  2.37  eta $17.82 

To  feed  as  follows: 

13695  lbs.  shelled  corn  @  30  ots.  for  56  lbs.,  or  $10.71  per  ton 7.34 

1,181  lbs.  ruta  bagas  @  fe50  per  ton 1.47 

1,172J5  lbs.  Clover  hay  @  $12.00  per  ton 7.03 

Total  expenditures $33.66 

By  10  lambs.  1.076  lbs.  @  $4.60  percwt $49.50 

Profit  on  each  lamb $1.58 
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LOTS.    dOLamlM.) 
Weekly  reeard  of  feed^  weight  and  gain,    {Batian — Cam,  roots  and  alfalfa,) 


DatM. 

Wdghtof 
UmtM. 
Poondt. 

Com. 
Pounds. 

Booto. 
Poonds. 

Alfklfa. 
Poonda. 

Poonds. 

Total 
cost  of 
feed 
daring 
weak. 

Total 
gain 

Poonds 

Coat  of 

one 
poond 
of  gain. 

November  11.- 

740 
763 
776 

797 

18- 
25- 

Deoember    2-_ 
*•           9- 

59 
73 

82 
83 
96 
84 
94 

106 
107 
105 
111 

111 
114 
131 

84 
75 

91 
91 
91 
91 
91 

91 
89 
91 
73 

70 
70 
70 

117.25 
126 

124 
124 
112 
108 
106 

96.5 
11& 
74.5 

72 

54.5 
45.5 
45 

186 
218 

219.5 
182.5 
172.5 
180.5 
186.5 

145.5 
IfiOiS 
156.25 
165.25 

157.25 
137i^ 
124.5 

$1,124 
1.240 

liJ96 
1.302 
1.310 
1.211 
1.253 

L260 
1.149 
1.123 
1.117 

1.008 

.971 

1.059 

23' 
13 

21 
29.5 
29.5 
2 
45 

20 
25 
30 
14 

24 
15 
53 

10.048 
j095 

J061 
.044 

16.. 

•*         23.. 

•30.- 

January       6.. 
13- 

20.. 

27.. 

February     3- 
10- 
17.. 

856 
858 
908 

923 
948 
978 
992 

1.016 
1.031 
1.084 

.044 
.606 
.027 

.063 
X)45 
j037 
.079 

.042 
J064 
X»0 

Tetals 

1,858 

1,168 

1,282.75 

2,881.75 

FINANCIAL  STATBIiBNT. 
Lot  2,    (10  Lamb$,) 

To  10  lambs,  740  IbB.  @  2.37  ots. $17.63 

To  feed  as  follows: 

1,358  lbs.  shelled  corn,  @  30  ots  for  56  lbs.,  or  $10.71  per  ton 7.28 

1,168  lbs.  ruta  bagas.  @  2.50  per  ton 1.46 

1.282.75  lbs.  alfalfa,  @  $12  per  ton 7.69 

Total  expenditures $33.96 

By  10  lambs.  1,084  lbs.  @  $4.60  per  cwt $49.86 

Profit  on  each  lamb $1.59 
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LOTS.    (lOLmlM.) 

W0M9  record  of  feed,  weight  and  gain.    (Baikm—Cfom,  roott«  clover  hag  and 

miUet  hay.) 


Datot. 

W-jhl 

Lambt. 
Pomids. 

Pounds. 

P^:;^ 

ClOTV 

Hay. 
P^dt 

MUlat 

Haj. 

Pocmdt 

Poonds. 

TMal 

dmisg 
week. 

Poonde 

Oo&iroi 

one 

pound 

gain. 

Not.  11.... 

748 
779 
795 

806 

-    18.... 
"    25.... 

Dec.    2.... 
"      9. 

59 
73 

82 

90 

98 

86.5 

94 

106 
107 
105 
111 

112 
114 
132 

84 
88 

91 
91 
91 
91 
91 

91 
89 
91 
73 

70 
70 
70 

58 
56 

56 
56 
46 
44 

42 

41.5 
385 
38.5 
37 

3a5 
31.5 
25.5 

42 
49.5 

49 

48 

45.5 

37.5 

42 

42 
36 
35 
33 

30.5 

28 

24 

134 
162 

170    •* 

137 

131.5 

146 

144.75 

117.25 
124.5 
137.25 
141.5 

154.75 
144.75 
141.5 

10.979 
1.084 

1.133 
1.165 
1^41 
1.027 
1.079 

1.140 
1.095 
1.082 
1.072 

1.040 
1.027 
1.067 

31 
16 

13 
24 
24 
-14 
40 

20 
23 
21 
19 

30 
26 
59 

10.031 
.067 

.087 
.048 

"    16.... 
"    23 
"    30.... 

Jan.    6.... 
"    L3.... 
"    20.-.. 
*•    27.... 

Feb.   3.... 

-    10 

"    17.... 

856 

842 
882 

902 
925 
946 
965 

995 
1,021 
1,060 

.047 

.057 
.047 
.051 
.056 

.034 
.039 
.018 

Telals.. 

1,869.5 

1,181 

608. 

542. 

1,986.75 

FIN4N0UL   8TATBIIBNT. 
Lot  3.     (10  Lambe.) 

To  16  lambs,  748  IbB.  @  2.37  ota $17.72 

To  feed  as  follows: 

1,369.5  IbB.  shelled  corn  @  30  ots.  for  56  lbs.  or  $10.71  per  ton 7.34 

l,1811bs.  rota  bagas  @  $2.50  per  ton 1.47 

608  lbs.  cloTer  hay  @  $12.00  per  ton 3.62 

512  lbs.  millet  hay  @  $10.00  per  too 2.71 

Total  expenditure -  $32  86 

By  16  lambs,  1.060  lbs.  @  $4.60  per  owt $49.68 

Ptofiton  each  lamb $1.68 
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LOTA.    (IOLmdIm.) 
WeMy  record  of  feed,  weight  and  gain.    (Ration— Oom,  roote  and  millet  hay.) 


DtAm. 

W-jht 

Iambs. 
Pounds. 

F^SL 

Boots. 

Mlllst 
Poonds. 

Watsr. 
Pounds. 

Total 
cost  of 

Total, 
gain 

JSk. 
Pounds 

Cost  of 

pound  of 
gain. 

NoTAmber  11 

729 
746 
770 

784 

18.- 
"         25.- 

December    2.. 
"           9.. 

59 
73 

.      82 
90 
96 
79 
9a5 

106 
107 
105 
111 

112 
114 
123 

84 
75 

91 
91 
91 
91 
91 

91 
89 
91 
73 

70 
70 
70 

94.25 
107 

119 

102.5 
81.0 
62.5 
56 

63 
49.5 
52.5 
51 

46.5 

42 

32 

116 
136.5 

172 

131.5 

144 

169.75 

131.75 

98.75 
11425 
143.75 
135.5 

135.75 
134.25 
106.5 

10.892 
1.019 

1.147 

1.107 

1.032 

.848 

.894 

.996 
.931 
.938 
.940 

.919 
.908 
.906 

17 
24 

14 
8.5 
8.5 
-14 

37 

23 

28 
20 
22 

24 
30 
16 

10062 
.042 

.081 
.190 

16.. 

"          23.. 

30.. 

January       6.. 
13.- 
20.. 
27.. 

Wibruary     3„ 
10-. 
17- 

801 
787 
824 

847 
875 
895 
917 

941 
971 
987 

.121 

""■■.624 

.043 
.033 
.046 
^.042 

.038 
.030 
.066 

Totals 

1,850.5 

1,168 

958.75 

1,869.25 

FINANCIAL  STATBMBMT. 
Lot  4.    (10  Laviln.) 

To  10  Iambi.  729  lbs.  @  2.37  eta. ^17.27 

To  feed  as  follows: 

1350.5  lbs.  shelled  oorn  @  30  cte.  for  56  lbs.  or  $10.71  per  ton 7.23 

1,168  lbs.  ruta  bagas  @  $2.50  per  ton 1.46 

958.75  lbs.  millethay  @  $10.00  per  ton 4.79 

Total  expenditures $30.75 

By  10  lambs,  987  lbs.  @  $4.60  per  cwt $45.40 

Profit  on  each  lamb $1.46 
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LOTS.    (lOLnlM.) 

WeMif  fwmrd  qf  feed,  weight  and  gain.    (JRo^ion— Uom.  roate,  ehver  hay  and  oat 

etraw,) 


DatM. 

Wciditof 

Coni. 
Poonot. 

Boot.. 
Poondft. 

hay. 
PooMto 

Oat 
Mtraw. 
Pounds 

PMmda. 

Total 

darioff 
week. 

Total 
sain 

^. 
Poonds 

CkMtof 

ona 

poand 

gain. 

Nov.  11 

734 

771 
792 

"    18 

"    25 

59 
73 

84 
75 

58 
56 

42.5 
52.5 

139 
148 

10.896 
.977 

37 
21 

I0X)24 
.046 

Dec   2.... 
"      9. 

802 

76 

90 

98 

86.5 

94 

91 
91 
91 
91 
91 

56 

555 

46 

44.5 

42 

52.6 

52 

49 

49 

52.5 

135 

127.5 

139 

152.25 

143.75 

1.013 
1.084 
1.061 
.990 
1.026 

10 

17.5 

17.5 

-5 

37 

.101 
Ml 

•*    16.... 
"    23.... 
•*    30.... 

837 

832 
869 

.060 
"""".027 

Jan.    6 

"    13.... 
**    20.... 

•*    27 

888 
912 
927 
958 

106 
107 
105 
111 

91 
89 
91 
73 

41.5 
38.5 
38.5 
37 

52.6 
45.5 
44 
44.5 

107.75 
139.25 
134.5 
154 

1.087 
1.051 
1.039 
1.040 

19 
24 
15 
31 

.057 
.043 
.069 
.033 

Feb.   3..-. 
"    10.-. 
•*    17.... 

978 
1.003 
1,051 

112 
114 
132 

10 
70 
70 

33.6 
3L5 
25.5 

41. 

38.5 

37.5 

155.75 

1445 

152 

1.011 
1.002 
1.059 

20 
25 

48 

.050 
.040 
.022 

Totols.. 

1,868.5 

1,168 

604.0 

658«5 

1,972.25 

FINANCIAL  STATEMENT. 
Lot  5.    {to  Lambs.) 

To  10  lambB.734  Ibi.  &  2.37  ote. $17.39 

To  feed  as  follows: 

1.363.5  11m.  sheUed  corn  @  30cts.  for  56  lbs.  or  $10.71  per  ton 7.30 

1.168  lbs.  ruta  bagas,  @  $2  50  per  ton 1.46 

604  lbs.  clover  hay.  @  $12  per  ton 3.62 

653.5  lbs.  oat  straw,  @  $6  per  ton 1.96 

Total  expenditures $31.73 

By  10  lambs,  1,051  lbs.,  @  $4.60  per  cwt $4835 

Profit  on  each  lamb $1.66 
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LOT  6.    (lOLamlM) 
Weekly  record  offeed^  weight  and  gain,    (Ratian—Oorn^  rooU  and  oat  etraw.) 


DatM. 

lambc. 
PoQQds. 

(V>rn. 
Pound*. 

Poonds. 

Oat  straw. 
Pooodt. 

Water. 
Ponndt. 

Total 
oo»tof 
ft^dni^ 
log  weak. 

TVytal 
gain 

^. 

Pounds 

Goetof 

one 

ponod 

oSf^dn. 

Nov.    11. 

739 
766 
786 

792 

« 

**      18. 

"      25.... 

Deo.     2 

"       9..-. 

59 
73 

76 

90 

98 

8a5 

94 

106 
107 
105 
111 

112 
114 
132 

84 
75 

91 
91 
91 
91 
91 

91 
91 
91 
73 

70 
70 
70 

93 
110 

122.5 
l20Ji 
108.5 
106.5 
105 

104.5 
98 
96 
89.5 

83 

80.5 

76 

122 
140 

140.5 

131 

125 

160.5 

154 

113 
137 
137.5 
151.5 

157 

154.5 

141 

•0.700 
.814 

.887 
.956 
.963 
.895 
.932 

994 
.980 
.964 
.963 

.936 

.9:^9 

1.022 

27 
20 

6 

15.5 
15.5 
-3 
36 

21 
23 
L3 
25 

24 
24 
39 

$0X)25 
.040 

.147 
.061 

•*      16.... 
"      23- 
*•      30.... 

Jan.     6. 

••      13. 

"      20.... 

-      27-.- 

Peb.     3.... 
"     10.... 
«     17.... 

823 
820 
856 

876 
899 
912 
937 

961 

985 

1.024 

.062 

'"".626 

.047 
.042 
.074 
.038 

.039 
.089 
.026 

Totals- — 

1,868.6 

1,170 

1,898.6 

1,964.6 

FINANCIAL  BT^TBMBNT. 
Lot  €,    (10  Lambe.) 

To  10  lambe,  739  pounds  @  2.37  eta. $17,514 

To  feed  aa  follows: 

1363.6  lbs.  shelled  oorn  @  30  cU.  for  56  lbs.  or  $10.71  per  ton 7.308 

1,170  lbs.  ruta  bagaa  @  $2.50  per  ton 1.462 

1393.5  lbs.  oat  straw  @  $6  00  per  ton 4.18 

Total  expenditures $30,464 

By  10  lambs,  1,024  lbs.  @  $4.60  per  owt $47.10 

Profit  on  each  lamb $1.66 
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LOT  7.    (10  LMBbs.) 

Wttklif  record  of  feed,  weight  and  gain.    {BatUm-'<!om^  roote,  clover  hag  and  corn 

etaUee.) 


DtttM. 

Wsicbtol 
lambs. 
Pounds. 

727 
762 
791 

801 

Can. 
Pounds. 

Uoots. 
Poonds. 

Glover 

haw. 

Poonds 

< 

Con 
Pounds. 

Water. 
Pounds. 

Total 
eostof 

feed 
during 

week. 

Ibtal 
Poonde 

ft 

Cost  of 

one 

ponndof 

gain. 

Nov.  11.. 

"    18.. 
"    25.. 

Deo.   2.. 

••     9.. 

59 
73 

76 

90 

98 

86.5 

94 

106 
107 
105 
111 

112 
114 
182 

84 
75 

91 
91 
91 
91 
91 

91 
89 
91 
73 

70 
70 
70 

58 
56 

56 

54.5 

45 

44 

42 

41.5 
38.5 
38.5 
37 

33.5 
31.5 
2M 

47.25 
53 

52.5 

49 

52 

50.5 

49 

49 
45.5 
45.5 
44.5 

41 

38.5 

37.5 

141 
178 

149 

146 

127.75 

157.25 

135 

105.5 
117 
128.25 
132 

132.75 

135 

127.5 

$0,839 
.899 

.a34 
.995 
.986 
.915 
.942 

1.003 
.983 
.975 
.973 

.949 

.944 

1.003 

35 
29 

10 
19 
19 
-8 
33 

26 
16 
31 
29 

25 
24 
46 

$0,023 
.031 

.093 
.052 

"    16.. 
"    23.. 
"    90.. 

Jan.    6.. 
••    13 
"    20.. 
"    27.. 

FW).   3.. 
"    10.. 
•*    17.. 

839 
831 
864 

890 
906 
937 
966 

991 
1,015 
1.061 

.051 

'""'028 

.038 
.061 
.081 
.033 

.037 
.039 
.021 

Totals- 

1,868.6 

1,168 

601.5 

684.76 

1,912.0 

FINA.NGIAL  8TATEIf£NT. 

Lot  7.    (10  LambB.) 

To  lOlambe,  727  Ibi.  @  257  eta. $1752 

To  feed  as  follows: 

1,363.5  Iba.  shelled  corn,  @  30  ots.  for  56  Ibb.  or  $10.71  per  ton 7.30 

•     1,168  Iba.  rata  bagaa.  @  $2.50  per  ton 1.46 

601.5  lbs.  clover  bay.  @  $12  per  ton 3.61 

654.75  lbs.  com  atalks,  @  $3  per  ton .98 

Total  expenditnree $30^57 

By  10  lambs,  1,061  lbs.,  @  $4.60  per  owt. $48.81 

Profit  on  each  lamb $1.82 

24 
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LOTS.    (lOUmlM.) 
Weekly  record  cffeed^  weight  and  gain.    {RatUm—Com^  roaU  and  cam  ttolfca.) 


• 

lamlM. 
Poimdt. 

Corn. 

POQIUU. 

Roots. 
Poaods. 

CxiTD. 

■talks. 
Pounds. 

Watsr. 
Pounds. 

Total, 
cost  of 

Total 
gain 

Pounds 

Cost  of 

poond 
saliD. 

Nov.    11 

753 
766 
789 

804 

"      18.-.. 
••      25.... 

Dec.     2.... 
9 

59 
73 

76 

90 

98 

86.5 

94 

104 
107 
105 
111 

112 
114 
133 

84 
75 

91 
9L 
91 
91 
91 

91 
89 
91 
73 

70 
70 
70 

103.5 
121.5 

133 

111.5 

107.5 

104.5 

105 

103.5 
92 
87.5 
86 

83 

80.5 
76 

114 
147.5 

132 

139.5 

121 

157.75 

156.5 

132 
145.5 
145 
144  25 

141 

159.75 

154 

.666 

.719 
.762 
.799 
.732 
.774 

.825 
.822 
.807 
.814 

.811 
.819 
.913 

13 
23 

15 

19.5 

19.5 

-8 

36 

16 
24 
26 
25 

25 
22 
46 

10.044 

.047 
.039 

"      16.-.- 

"      23 

"      30.... 

Jan.      6 

•*      13..- 
"      20.... 
"      27.... 

Feb.     3.... 
"      10-... 
•*     17-.. 

843 
835 
871 

887 
911 
937 
962 

987 
1,009 
1.055 

.040 

:62i 

.061 
.034 
.031 
.032 

.032 
.037 
.019 

Totals... 

1,862.5 

1,168 

1,895 

1,989.75 

FIMAiYGUL  STATEMENT. 
Lot  8.    (10  Lambs.) 

To  10  lambs,  753  lbs.  @  237  ots. $17.84 

To^feed  as  follows: 

1362.5  lbs.  shelled  corn  ^  30  cts.  per  56  lbs.  or  810.71  per  ton 7.30 

1,168  lbs.  ruta  bagas  @  82.50  per  ton 1.46 

1395  lbs.  corn  stfUks  @  83.00  per  ton 2.09 

Total  expenditures 828.69 

By  10  lambs.  1,055'lbs.©  84.60  per  cwt 84a53 

Profit  on  each  lamb 81^ 
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L0T9.    (tOLamlM.) 

Weekig  record  of  feed,  weight  and  gain.    (JSation— Com,  roote,  eiover  /boy  and  bean 

etraw. 


Dtttoe. 

Wi4cfatof 
lambii. 

PuOIMto. 

Corn. 

PolUMlt. 

Boots. 
Pooads. 

CloTcr 
P^dt 

Pounds. 

Water. 
Poonds. 

Total 
ooatof 

fted 
daring 

WMk. 

Total 
gain 

JSL 
Poaoda 

Cotlof 

qoa 
pound 
gain. 

Nov.  11... 

743 

772 
800 

801 

-     18... 
"     25._. 

Dec    2... 
"      9... 

59 
73 

70 

90 

98 

86iS 

94 

106 
107 
105 
111 

112 
114 
133 

84 
75 

91 
91 
91 
91 
91 

91 
89 
91 
73 

70 
70 
70 

58 
56 

56 

55^ 

47J5 

44 

42 

41.5 
38.5 
38i» 
37 

33.5 
31.5 
25.5 

50 
57.5 

66 
56 
56 
52 
49 

49 
43 
42 
42 

41 

38.5 

37.5 

148 
175 

193 

187i5 

127.75 

150.25 

129.5 

117.5 
110.25 
127.5 
128.5 

141.75 

144 

135.5 

10.944 
1.021 

1.020 
L124 
1.119 
1.022 
1.040 

1.101 
1.065 
1.054 
1.054 

1.031 
1.022 
1.083 

29 
28 

1 

30.5 
-15 
36 

26 
13 
31 
25 

22 
21 
45 

10.032 
.036 

1.020 
.036 

"     16... 
•*     23    . 
"     30... 

Jan.     6... 
•*     13... 
**     20... 

"     27... 

Feb,    3... 
-     10... 
'*     17... 

862 
847 
883 

909 
922 
953 
978 

1,000 
1,021 
1,066 

.036 

.042 
.081 
.034 
.042 

.046 
.048 
.024 

Totals.. 

1,858.6 

1,168 

605 

669.5 

8,016 

FINANCIAL  STATEMENT. 
Lot  9.    (lOLambe,) 

To  10  lambs.  743  lbs.,  @  2.37  eta $17.60 

To  feed  as  follows: 

1.358.5  lbs.  shelled  corn.  @  30  cts.  for  56  lbs.,  or  $10.71  per  ton 7.28 

1,168  lbs.  rata  bagas.  @  $2JK)  per  ton 1.46 

605  lbs.  oloTsr  hay,  @  $12  per  ton 3.63 

669.5  lbs.  bean  straw.  @  $7  per  ton 2.34 

Total  expenditures $32  31 

By  10  lambs,  1.066  lbs.,  @  $4.60  perowt $49.03 

Profit  on  each  lamb .     $1.67 
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LOT  10.    (10  Lambs.) 
Weekljf  record  of  feed,  weight  and  gain^    (RaHon—Oomf  roote  and  bean  etraw.) 


Datee. 

lambs. 
PooDda. 

Corn. 
PooDda. 

Poonda. 

Baan 
straw. 
Poonda. 

Watar. 
Poonda. 

Total 

ooatof 

feaddor- 

iDcwaak. 

Total 
gain 

^. 

Poonds 

Coat  of 

ona 

poondof 

gain. 

Not. 

11.. 
18- 
25.. 

745 
757 
773 

M 

U 

59 
73 

84 
75 

112.5 
125 

174 
184 

$0,815 
.921 

12 
16 

$0,067 
.067 

Dee. 

2.. 
9.. 

791 

82 

90 

98 

86.5 

94 

91 
91 
91 
91 
91 

119 
112 
.  118 
111.5 
112 

1835 

169.25 

141.5 

164.75 

156.5 

.968 
.987 

1.051 
.966 

1.009 

18 
25 
25 
-0 
33 

.053 
.039 

16.. 
23.. 
30.. 

841 
841 
874 

.042 

""""oso 

Jan. 
«« 

6.- 
13.. 
20.- 

27.. 

892 
907 
929 
957 

106 
107 
105 
111 

91 
89 
91 
73 

111.5 
96 
94.5 
88.5 

126 
140.5 
136.5 
16a25 

1.071 

1.020 

1.007 

.995 

18 
15 
22 
28 

.059 
.068 
.045 
.035 

Feb. 
«« 

44 

3.- 
10.- 
17.- 

987 

998 

1,04L 

V   112 
114 
133 

70 
70 
70 

83 

80.5 
79 

168.75 
159.25 
160 

.977 

.980 

1.075 

30 
11 
43 

.032 
.069 
.025 

ToUIa--- 

1,87<.5 

1,168 

1,448.0 

M27.75 

FIN4NCIAL  8TATBMENT. 
Lot  10.    (10  Lambe,) 

lb  10  lambs,  745  lbe,@  2  37  oto $17.65 

To  feed  as  follows: 

1,370.5  Ibe,  shelled  corn  @  30  ots.  for  56  lbs.  or  $10.71  per  ton 7.34 

1,168  lbs.  rutabagas®  $2  50  per  ton 1.46 

1,443  lbs  bean  straw  @  $7.00  per  ton 5.05 

Total  expenditures $3L50 

By  10  lambs,  1,041  lbs.  @  $4.60  per  cwt $47.88 

Profit  on  each  lamb $1.63 
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Table  L— Financial  Summary, ^Length  of  feeding  period  14  weeks. 


^ 


Dlstiacvbhlnv  nOoos. 


10 


CorB,r  oots  and  eiorer 

h*J 

Corn,  rootp  and  al 

falfii 

Com,   rootB,   elorer 

hay  and  millet  hay . 
Com,  roots  and  mil 

let  hay 

Com,   roots,   eloyer 

hay  and  oat  straw 
Corn,  roots  and  oat 

straw 

Com,  roots,   eloTer 

hay  and  corn  stalks. 
Corn,  roots  and  corn 

stalks 

Corn,   roots,   elorer 

hay  and  bean  straw 
Corn,  roots  and  bean 

straw 


75  2 
74.0 

74.8 
72.9 
78.4 
789 
72.7 
75.8 
74.8 
74.5 


107.6 
108.4 
108.0 
98.7 
105.1 
102.4 
106.1 
105.5 
1066 
104.1 


§ 

3 


10.488 
0.477 
0.456 
0.522 
0.452 
0.458 
0899 
0.858 
0.455 
0.467 


82.4 
84.4 
88.2 

♦25.8 
81.7 
28.5 
884 
80.2 
82.8 
29  6 


$1,782 
1.758 
1.772 
1.727 
1.789 
1.751 
1.722 
1.789 
1.760 
1.765 


I 
Hi 


$1,584 
1.642 
1.518 
1.847 
1.488 
1.298 
1884 
1088 
1.470 
1.884 


In 


$4,949 
4.986 
4.968 
4.540 
'4.884 
4.710 
4.880 
4.858 
4.908 
4.788 


I 


$1,588 
1.590 
1.682 
1.464 
1.661 
1.665 
1.828 
1.984 
1.672 
1.688 


*Tai8  lot  was  troabled  from  time  to  time,  Mpeoiall/  darlog  the  earlj  part  of  the  feeding  perioi  with 
eooars. 

One  of  the  important  thinga  for  a  sheep  feeder  to  know  is  aboat  how  m  uoh 
it  ooste  to  grow  or  produce  a  poand  of  mutton.  It  is  doubtful  whether 
the  average  prioeB  or  food  stuffs  will  rule  higher  during  any  one  season 
than  those  current  last  winter,  consequently  where  proper  care  is  taken 
in*feeding,  the  cost  of  a  pound  of  gain  should  not  exceed  five  cents. 
|ri  The  uniformity  in  weight  of  the  lambs  at  the  beginning  of  the  experi- 
ment was  of  course  a  result  of  the  careful  assorting  and  other  than  to  show 
that!fact,  the  first  column  of  figures  is  of  no  importance.  On  the  other 
hand  the  great  similarity  in  weight  of  the  lambs  at  the  end  of  the  fatten- 
ing period  is  very  suggestive,  fed  as  they  were  on  such  a  variety  of  rations 
it;;crearly  emphasizes  the  great  importance  of  skill  in  feeding  as  well  as 
the  kind  of  food  consumed  in  obtaining  good  results.  This  is  still  further 
shown  by  the  average  cost  of  feed  for  each  lamb,  average  net  profit  on 
each  lamb,  total  gain  per  lamb  and  cost  of  a  pound  of  gain. 

Perhaps  the  most  significant  fa?t  exhibited  by  this  table  is  that  under 

the  conditions  obtaining  in  this  experiment  every  lot  with  the  exception 

f  lot  4,  fed  millet  hay,  gave  a  greater  average  net  profit  than  did  the  lot 

6ceiving  clover  hay  alone  as  the  fodder  ration.    The  lot  showing  the 
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kighest  average  net  profit  was  lot  8,  fed  com  stalks  alone  as  the  fodder 
ration,  while  Tot  4  receiving  millet  hay  gave  the  smallest  net  profit  per 
lamb. 

It  is  also  of  interest  to  note  the  similarity  in  the  average  gain  of  the 
lambs  in  lots  1,  2,  8,  6,  7,  8  and  9.  The  increased  profit  in  case  of  com 
stalks  and  some  other  fodders  was  not  dne  therefore  to  greater  gains  bnt 
to  smaller  cost  of  food  stnfFs.  While  perhaps  one  ration  may  produce  a 
pound  of  ffain  as  economically  as  others  it  may  yet  be  an  inferior  ration  for 
fattening  lambs  because  it  fails  to  produce  large  gains.  Any  condition 
lirhich  would  cause  a  change  in  price  of  food  stufre  would  greatly  alter  the 
results  exhibited  in  this  table. 


Table  II.- 

—Average  weekly  < 

jain  per  lamb  and 

average  weekly  temperaJtare, 

Dates. 

Lot 
1 

Lot 
2 

Lot 
3 

Lot 
i 

Lot 

5 

Lot 
6 

Lot 
7 

Lot 

8 

Lot 
9 

Lot 
10 

ii 

< 

< 

Nov.  11 1... 

*»     18 

3.3 
2.7 

1.9 

2.3 
1.3 

2.1 

3.1 
1.6 

1.3 

1.7 
2.4 

1.4 

3.7 
2.1 

1.0 

2.7 
2.0 

.6 

3.5 
2.9 

1.0 

1.3 
2.3 

1.5 

2.9 

2.8 

.1 

1.2 
1.6 

1.8 

2.57 
2.17 

1.27 

42.3 

**     25 

31.^ 

Bee.     2 

32.S 

**       9.. 

24.4 

**     16 

*'     23 

**     30 

♦3.2 
-.5 
3.2 

1.7 
3.0 
1.7 
2.6 

2.4 
1.9 
5.3 

2.31 

5.9 

.2 

4.6 

2.0 
2.5 
3.0 
1.4 

2.4 
1.5 
5.3 

2.45 

4.8 

-1.4 

4.0 

2.0 
2.3 
2.1 
1.9 

3.0 
2.6 
5.9 

2.37 

1.7 

-1.4 

3.7 

2.3 

2.8 
2.0 
2.2 

2.4 
3.0 
1.6 

3.5 
-.5 
3.7 

1.9 
2.4 
1.5 
3.1 

2.0 
2.5 

4.8 

3.1 
-.3 
3.5 

2.1 
2.3 
1.3 
2.5 

2.4 
2.4 
3.9 

2.03 

3.8 
-.8 
3.3 

2.6 
1.6 
3.2 
2.9 

2.5 
2.4 
4.6 

2.38 

3.9 

-.8 
3.6 

1.6 
2.4 
2.6 
2.5 

2.5 
2.2 
4.6 

2.15 

6.1 

-1.5 

3.6 

2.6 
1.3 
3.1 
2.5 

2.2 
21 
4.5 

2.30 

5.0 
0.0 
3.3 

1.8 
1.5 
2.2 

2.8 

3.0 
1.1 
4.3 

2.11 

4.01 
-.70 
3.64 

2.06 
2.21 
2.26 
2.44 

2.48 
2.17 
4.48 

25.il 
51.8 
40.i 

Jan.     6 

20.7 

"     13 

28.4 

"     20 

30.1 

**     27 

Feb.     3 

»*     10 

33.5 

36.1 
33.0 

"     17 

26.2 

Av.  w'k'y  gain.. 

1.84 

2.26 

*  Gain  for  two  weeks. 

The  above  table  shows,  the  average  gain  per  lamb  by  weeks  for  each 
lot,  and  both  the  average  gain  per  lamb  in  each  pen  and  the  average  gain 
by  weeks  throughout  the  whole  period  for  all  the  lots,  also  the  average 
weekly  temperature.  December  o  the  lambs  were  dipped  and  owing  to 
the  unfavorable  weather  were  still  damp  on  Monday  morning  the  9th, 
which  was  the  regular  time  for  weighing,  cousequently  it  was  thought 
best  not  to  weigh  until  December  16,  the  gains  recorded  opposite  that 
date  are  therefore  for  two  weeks.  The  gains  were  quite  uniform  from 
week  to  week  except  in  case  of  the  week  ending  December  23,  when  there 
was  a  decided  loss  in  all  but  two  pens. 
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Table  IIL— Summary  of  food  eongumed  and  dry  matUr. 


i 


1 
2 

t 

4 

6 

7 

8 
9 

10 


DtotfncnUhint  nidooi. 


Com,  roots  and  elorer 
htj 

Corn,  roots  and  al- 
falfii 

Com,  roots,  elorer  hay 
and  Millet  hay 


Com,  roots  and  millet 
hay 

Corn,  roots,  eloTor  hay 
oat  straw 


Com,  roots  and  oat 
straw 

Com,  roots,  eloTor  hay 
andeora  stalks 


Com,   roots  and  eorn 
stalks 

Corn,  roots,  elorer  hay 
and  bean  straw 


Cora,  roots  and  bean 
straw 


It 

Is 


1,869. 5 

1,858 

1,889.5 

1,850.5 
^1,868.5 

1,868.5 
1,868.5 

1,862.5 
1,858.5 

1,870.5 


5-^ 


1,181 
1,168 
1,181 

1,168 
1,168 

1,170 
1,168 

1,168 
1,168 

1,168 


II 


1,147.5 
1,228 

*600 

154075 

916 
*602 
$581.5 

1,129.75 
*586.5 
11562.75 

1,159 
*608 
§602.5 

1,809  2 


1^ 


2,017 

2,881.75 

1,986.75 


^4 

hi 

III 


2,827.07 
2,462.18 
2,862.56 


1,869.25  2,181.96 


1,972  25 

1,964.25 
1,912 

1.98975 
2,016 

2,227.75 


2,840  40 

2,874.28 
2,181.88 

2,041.86 
2,886.98 

2,501  68 


ft 


ll\ 


7.182 
7.157 
7.116 

8.457 
7.882 

8.880 
6.582 

6.7o8 
7.852 

8.472 


•  Clover  hMj, 
tBiillethjty. 
tOftt  straw. 
I  Oom  stalks, 
f  Bean  straw. 

Tbe  amomit  of  oom  and  roots  fed  to  the  various  lots  was  practically  the 
same  tboiiffb  each  lot  was  fed  what  they,  in  the  jadgmeDt  of  the  feeder, 
required.  Where  clover  hay  was  fed  with  some  other  fodder  it  was  fed  at 
night  and  the  other  fodder  in  the  morning.  The  total  amount  of  clover 
hay  fed  in  this  way  to  lots  3,  6,  7  and  9  was  within  a  very  few  pounds  the 
same.  Knowing  these  facts,  comparisons  between  the  different  fodders 
become  all  the  more  valuable  as  no  one  can  attribute  the  good  results 
obtained  to  the  increased  amount  of  grain  or  roots  fed  to  any  particular 
lot 

Speaking  in  general  terms  the  lambs  drank  an  average  of  about  two 
pounds  of  water  each  per  day.    The  column  showing  the  total  amount  of  dry  w 
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matter  eaten  indioates  the  amoant  eaten  as  stated  and  not  the  amount  fed 
as  in  some  cases  there  was  quite  a  little  waste,  espeoiallv  with  saoh  fod- 
ders as  corn  stalks  and  oat  stiaw.  The  resalts  taDnlated  in  the  last  ool- 
amn  of  the  above  table  are  important  not  only  from  a  soientifio  bat  a 
praotioal  standpoint.  These  figures  give  the  number  of  pounds  of  dry 
matter  required  to  produce  a  pound  of  gain.  This  datum  is  important 
for,  while  the  net  profit  on  lambs  in  the  different  lots  depends  upon  the 
current  prices  of  food  stuffs,  the  dry  matter  required  to  produce  a  pound 
of  gain  would  remain  substantially  the  same  from  year  to  year.  Only 
6.76  pounds  of  dry  matter  were  required  to  produce  a  pound  of  gain  when 
com  stalks  were  used  as  fodder.  This  was  the  best  showing  made  bv  any 
fodder  used  in  the  experiment.  On  the  other  hand  fully  a  pouna  and 
one-half  more  of  dry  matter  was  necessary  to  produce  a  pound  of  gain  in 
those  lots  which  were  fed  millet  hay  and  oat  straw.  In  the  remaining 
lots  there  was  but  little  variation  in  this  particular. 


Table  IV.— Toto/  protein,  carbohydrates  and  fat 


4 
5 

6 
7 

8 

9 

10 


Diatincaishinc  ntiooa. 


Com,  roots  and  elorer  hay 
Corn,  roots  and  alfalfa. . 
Corn,  roots,  clover   hay 

and  millet  har 

Corn,  roots  and  millet  hay 
Corn,  roots,   clorer   hay 

and  oat  straw  — 

Corn,  roots  and  oat  straw 
Corn,  roots,  clover   haj 

and  corn  stalks 

Corn,    roots    and     corn 

stalks 

Corn,  roots,  clover   hay 

and  bean  straw 

Corn,    roots     and    bean 

straw 


2.81 
2.45 

2.87 
1.84 

2.26 
2.08 

2.88 

2.15 

2.80 

2.11 


"Si. 
|i 


8.54 
8.55 

8.48 
8.55 

8.57 
8.96 

8.44 

8.88 

8.78 

4.42 


3^ 

li. 
hi 


4.227 
8.947 

4.125 
6.284 

4.801 
4.784 

4.082 

4.511 

4.205 

4.630 


2.08 
2.28 

1.91 
1.75 

1.78 
1.45 

1.78 

1.47 


^4 


14.99 
15.61 

15.66 
16.11 

15.68 
16.27 

15.18 

14.94 


i 

3 


.87 
.84 

.88 
.81 

.88 
.78 

.82 

.75 


• 


1:  8.4 
1:   7.9 

1:  9.8 
1:10.4 

1:  9.9 
1:12.6 

1:  9.7 

1:11.4 


It  is  remarkable  that  the  amount  of  fodder  and  nain  fed  to  pro- 
duce a  pound  of  gain  was  so  uniform  in  all  the  lots.  In  Table  Hi  it  is 
shown  that  the  total  amount  of  corn  and  roots  fed  to  each  lot  was  practi- 
cally the  same,  so  that  we  are  safe  in  concluding  that  the  differences  in 
results  were  due  to  the  fodders  in  the  ration  rather  than  to  the  differences 
in  the  amount  of  grain  fed.  It  might  be  thought  that  the  variations 
would  have  been  more  marked  had  the  proportion  of  fodder  to  grain  been 
greater  but  there  was  not  an  excessive  amount  of  grain  fed  as  compared  with 
the  fodder,  the  relation  existing  between  the  two  being  practically  what 
the  appetites  of  the  lambs  demanded  and  the  same  as  it  has  been  in  pre- 
vious years. 
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Table  VI  ^Waate 

of  different  fodders  in  pounds  during  whole  period. 

Lot w 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

CloTcr  hay - 

27 

K^.Yi' 

8 

2 

15 



2 

Alfalfa 

Millet  hay- 

4 

42.75 

Oat  straw 

182 

244 

Cora  stalks 

92 

215 

Boan  straw 

67 

88.75 
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FEEDING    CORN    SMUT    TO    DAIRY    COWS. 


BY   CLINTON  D.   SMITH. 


Bulletin  No.  137.— Farm  Department. 


Prof.  C.  F,  Wheeler,  the  botanist  of  the  station,  reports  as  follows  con- 
cerning the  life  history  of  com  smut  and  precautions  to  be  observed  to 
avoid  its  farther  extension: 

"Li/e  History. — In  an  address  delivered  before  the  Agricultural  Club 
at  Berlin,  Gennany,  February  11,  1888,  Dr.  Oscar  Brefeld  first  gave  to 
the  world  the  true  life  history  of  corn  smut.  For  twelve  years  he  had 
experimented  with  the  greatest  care,  both  in  the  field  and  in  the  labora- 
tory, to  learn  the  actual  behavior  of  the  smuts  of  cereals. 

It  had  been  proven  before  this  time  that  the  smuts  of  wheat,  barley 
and  oats  enter  the  sprouting  grain  when  the  young  stem  is  less  than 
one-quarter  of  an  inch  in  length  and  grow  upwards  with  the  growth 
of  the  stem  until  the  grains  in  the  head  are  formed,  when  they  at  once 
seize  upon  this  storehouse  of  prepared  food,  appropriating  it  to  their 
own  use.  Until  1887  it  was  supposed  that  corn  smut  followed  the  same 
course  of  development. 

The  crowning  glory  of  Brefeld's  discovery  is  in  proving  that  com 
smut  may  infect  the  plants  at  any  time  before  their  full  maturity,  and 
moreover  that  the  ripened  smut  spores  themselves  do  not  directly,  by 
falling  upon  the  com  plants,  produce  the  disease. 

The  black  dusty  masses  of  ripened  smut  boils  contain  multitudes  of 
dark  brown  spores  well  protected  with  thick  walls,  making  them  capable 
of  resisting  extremes  of  temperature  and  moisture  and  retaining  their 
germinating  power  for  a  number  of  years. 

These  spores  were  found  by  Brefeld  to  germinate  readily  outside  and 
away  from  com  plants  whenever  placed  in  moist  fresh  manure.  He 
also  found  that  they  would  not  germinate  readily  in  pure  water,  but 
that  in  manure  water  the  spores  germinate  rapidly,  forming  a  multitude 
of  short  branches  which  produced  secondary  spores  in  great  numbers. 
These  secondary  spores  are  formed  in  the  air,  on  the  surface  of  water, 
also  beneath  it,  and  are  easily  carried  by  winds  to  fields,  falling  upon  all 
parts  of  corn  plants.  Dew  and  rain  carry  these  small  spores  inside  the 
leaf  sheaths  and  the  husks  of  the  ears,  where  they  at  once  send  out 
germ  tubes  that  enter  the  plants,  producing  a  local  disease  (the  well 
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knowD  smut  boils)  near  the  place  of  infection.  In  two  or  three  weeks 
after  the  infection  the  characteristic  smut  boils  appear. 

This  disease  has  been  known  since  the  discovery  of  America  and  has 
followed  the  introduction  of  com  raising  into  all  parts  of  the  globe. 

The  loss  to  the  com  crop  is  rarely  a  serious  one,  in  ordinary  years, 
not  averaging  over  two  per  cent. 

Prevention. — No  remedy  for  com  smut  is  known.  From  the  above 
account  of  its  life  history  it  is  evident  that  it  is  useless  to  treat  the 
seed  previous  to  planting.  No  doubt  fungicides  sprayed  upon  the  grow- 
ing com  might  check  the  disease,  but  this  treatment  is  not  practicable. 

Certain  precautions  may  lessen  the  disease,  for  instance,  cutting  out 
and  destroying  smutted  parts  before  the  spores  ripen  and  the  use  of 
chemical  fertilizers  and  well  rotted  manure  with  a  reasonable  rotation 
of  crops.  The  use  of  manure  from  stock  fed  with  silage  of  smutted  com 
certainly  tends  to  increase  the  liability  to  infection  in  fields  to  which 
such  manure  is  applied.  Our  knowledge  of  the  manner  in  which  the 
disease  is  carried  from  field  to  field  is  wanting." 


T1i€  Feeding  Experiment 

The  unusual  prevalence  of  smut  in  the  College  com  fields  in  the  fall 
of  1895  furnished  the  material  for  an  experiment  to  test  the  effect  of 
feeding  com  smut  both  in  moderate  and  excessive  quantities  to  dairy 
cows. 

The  smut  was  gathered  after  the  corn  was  cut  and  no  attempt  was 
made  to  entirely  separate  the  husks  and  small  abortive  ears  from  the 
actual  smut  boils.  Many  masses  of  smut  fell  to  the  ground  and  brought 
away  with  them  small  quantities  of  sand.  The  figures  given  in  the  tables 
below,  therefore,  indicate  not  the  exact  amount  of  smut  consumed,  since 
with  the  smut  there  was  a  small  but  uncertain  per  cent  of  sand,  husks 
and  small  pieces  of  leaves  and  abortive  ears.  The  smut  was  drawn 
to  the  bam  as  fast  as  gathered  and  stored  in  bulk.  It  suffered  no  appar- 
ent fermentation  or  change  of  any  kind  before  it  was  fed. 

The  smut  was  given  to  the  cows  mixed  with  their  grain  ration,  which 
consisted  of  com,  four  parts;  wheat  bran,  three  parts;  ground  oats,  two 
parts,  and  oil  meal,  one  part. 

The  rough  feed  consisted  of  com  stalks  cut  into  inch  lengths  and  a 
small  ration  of  hay,  never  exceeding  six  pounds  per  day,  thus  compelling 
the  cows  to  derive  the  principal  part  of  their  nourishment  from  the  com 
stalks  and  the  smut  and  grain  ration. 

The  four  cows  used  in  the  experiment  were  grades,  apparently  vigor- 
ous and  healthy,  purchased  in  the  vicinity  of  the  College.  The  essential 
facts  in  regard  to  them  are  as  follows: 


Table  I. 

Name. 

Breed. 

Age. 
ypars. 

Due  to  calve. 

Mftternft 

Shorthorn 

7 
7 

Feb.  R,  1806. 

MmS^::™::^:;..:     : :    : 

Dec.  5,  18R5. 

HebS ::;:::::::::::"::::::::::: ::: 

»* 

Feb.  1^.  1896. 

hIK::::::"::  :::::::::: :::::::::::: 

Jersey ._ - 

AnpT.  1, 1805. 

le 
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The  experiment  began  November  6,  1895. 

Matema  and  Milla,  the  former  six  months  in  calf  at  the  beginning 
of  the  experiment  and  the  latter  due  to  calve  early  in  its  progress,  were 
fed  com  smut  in  as  large  doses  as  they  could  be  induced  to  receive  it. 

Halo  fresh  in  milk,  and  Hebe  six  months  in  calf  at  the  beginning  of 
the  experiment  received  the  smut  in  moderate  doses  only. 

To  each  of  the  two  cows,  Hebe  and  Halo,  two  ounces  of  smut  were 
given  daily  from  the  7th  to  the  12th  of  November.  On  the  12th  this 
quantity  was  doubled,  each  cow  receiving  four  ounces.  On  the  13th 
the  ration  of  smut  was  again  doubled  and  each  cow  was  given  one-half 
pound.  This  quantity  was  again  increased  on  the  15th  to  twelve  ounces 
and  finally  on  the  17th  to  one  pound  per  day. 

A  pound  of  smut  in  the  condition  existing  at  the  time  of  the  experi- 
ment would  fill  a  two-quart  measure. 

For  Matema  and  Milla  on  the  other  hand  the  dose  was  very  rapidly 
increased  from  two  ounces  per  day,  on  the  7th  and  8th  of  November,  to 
four  ounces  on  the  9th  and  10th,  six  ounces  on  the  11th  and  12th, 
twelve  ounces  on  the  13th  and  14th,  one  pound  and  a  quarter  on  the 
15th  and  16th,  one  pound  and  three-fourths  on  the  17th  and  18th  and 
finally  two  pounds  per  day  of  the  smut  each,  from  the  19th  of  November 
to  the  12th  of  Decenjber  inclusive.  In  order  to  test  the  matter  fully 
the  amount  given  these  cows  was  very  rapidly  increased  after  the  13th 
of  December.  On  that  day  they  each  received  three  pounds  of  smut,  on 
the  14th  four  pounds,  on  the  15th  five  pounds,  on  the  16th  six  pounds, 
on  the  17th  seven  pounds^  on  the  18th  ten  pounds,  and  finally  on  the 
19th  eleven  pounds,  when  the  experiment  closed. 

Ten  pounds  of  smut  shovelled  into  a  half  bushel  measure  filled  it.  It 
is  evident  that  the  cows  received  in  this  daily  ration  more  smut  than 
they  could  possibly  get  in  foraging  over  a  com  field  after  the  removal 
of  the  crop  or  in  the  stables  ip  the  winter  when  fed  exclusively  upon 
com  stalks  as  the  roughage  of  the  ration. 

At  the  beginning  of  the  experiment  the  cows  ate  the  smut  with  great 
avidity,  and  the  two  cows,  Hebe  and  Halo,  who  received  it  in  moderate 
quantities  only,  continued  to  prefer  it  to  their  grain  feed  up  to  the  close 
of  the  experiment.  The  two  cows  who  received  it  in  immoderately  large 
quantities,  on  the  other  hand,  manifested  a  less  liking  for  it,  as  the  quan- 
tity was  increased,  although  they  did  not  reject  it  up  to  the  very  last  day 
of  the  experiment. 

No  change  in  appearance  was  noticed  in  the  dung  until  the  22d  of 
November,  when  it  was  observed  to  be  distinctly  darker  than  that  of 
other  cows  in  the  stable  fed  a  similar  ration  of  grain  and  fodder  without 
the  smut.  In  consistency  it  was  somewhat  harder  than  normal  and  pos- 
sibly in  the  cases  of  Matema  and  Milla,  somewhat  scantier. 

Except  in  the  case  of  Milla,  who  dropped  her  calf  on  the  5th  of  Decem- 
ber, the  weights  of  the  cows  for  the  most  part  gradually  increased.  Cer- 
tainly no  ill  effect  was  noticed  which  could  be  ascribed  to  the  feeding 
of  com  smut. 

An  examination  of  Table  III  reveals  no  variations  in  temperature  that 
could  be  ascribed  to  the  com  smut.  The  low  temperature  of  Matema 
on  November  8  was  due  to  her  having  been  exposed  to  a  cold  rain  storm 
for  a  couple  of  hours  previous  to  the  taking  of  the  temperature.  The 
temperature  of  Milla  dropped  suddenly  just  prior  to  her  calving. 
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The  following  table  gives  the  weights  of  the  cows  by  weeks  beginning 
with  the  12th  of  November  and  ending  with  Christmas. 


Table  II. — Weights  of  the  eows  by  weeks. 


Date. 

Matema. 

Milla. 

Hebe. 

Halo. 

KoTembor  5...................................      ....  ..  .. 

IbB. 

930 

994 

960 

l,n07 

990 

1,000 

1,072 

h007 

IbB. 

],046 

1,074 

1.068 

1.083 

1,114 

976 

912 

876 

lbs. 

922 

992 

960 

991 

1,004 

1,018 

1,082 

1,016 

Ib0 

764 

12 

742 

19 

744 

28 

798 

December  8.. 

786 

10 

768 

17 

778 

24 

787 

The  temperature  of  each  cow  was  taken  at  the  same  hour  three  times 
per  week.  In  the  following  table  these  temperatures  are  arranged 
in  order. 


Tabls  llh—Temperaiutes  of  the  four  cows  on  alternate  daye. 


Date. 

Halo. 

Hebe. 

Matema 

MlUa: 

November 

6 

101.4 
101.8 
101. 
101.7 

102.4 
101.4 
100.8 
101.8 

101.8 
101.1 
101.6 
102. 

102.1 
102.3 
1U2. 
101.9 

lOZJt 
10^.6 
102  4 
102. 

102. 
1019 
101.8 
101.8 

100.6 
101.4 
102.3 

108. 
98. 
101.4 
102. 

102.1 
101.4 
101. 
102. 

101.8 
102.4 
102.2 
102.9 

102.4 
102. 
102.6 
102. 

102.4 
1028 
102.5 
102.1 

102.- 
101.4 
103.8 

10S.4 

8         

108.6 

•» 

9 

102L8 

•• 

11 

103.2 

,» 

18 

108.6 

«* 

16 

101.2 

101. 

101.8 

101.2 
101.6 
101.8 
101.7 

101.6 
102. 
lO'.S 
101.6 

102. 
102.1 
101.4 
101.6 

101.8 
101.6 
101.4 

102.4 

M 

102.1 

•« 

80 

103.4 

•« 

22 

108. 

»» 

2ft 

108.4 

December 

27 

2 

108.4 
108.4 

108.9 

»i 

4 

101.9 

»» 

101.8 

»* 

10 ^ 

12 

102. 
102. 

»» 

14 

101.6 

kt 

16  

101.6 

»• 

19 

108. 

i. 

21 

1102.7 

*» 

23 

101.4 

*» 

26 

101.4 

The  pregnant  cows  were  watched  for  signs  of  abortion,  but  none 
appeared. 

Their  milk  yield  was  regular  and  constant,  in  the  case  of  the  cows 
giving  milk,  and  no  indication  was  given  of  any  variation  in  this  respect 
from  normal   conditions. 

On  the  very  last  day  of  the  experiment,  five  pounds  of  the  com  smut 
were  given  in  the  morning  and  six  pounds  at  night  to  Matema  and  Milia. 
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The  following  morning  it  was  found  that  the  night  feed  bad  not  been 
entirely  eaten  up,  approximately  three-fourths  of  a  pound  of  the  mixisd 
grain  and  smut  being  left  in  each  manger.  Their  appetite  for  smut 
seemed  to  have  been  completely  satisfied  for  the  first  time  during  the 
experiment. 

On  December  20,  four  pounds  of  smut  were  again  fed  these  cows,  mixed 
as  usual  with  their  grain  feed.  While  the  cows  did  not  absolutely  refuse 
the  mixture,  they  ate  it  with  very  evident  reluctance.  The  bowels  of 
Milla  were  loose  from  the  heavy  feeding  of  the  day  previous  and  the  cow 
seemed  decidedly  indisposed.  Her  temperature  rose  to  103°  on  the 
evening  of  December  19,  the  day  on  which  she  received  the  eleven  pounds 
of  smut. 

The  behavior  of  the  two  cows,  Matema  and  Milla,  was  watched  for  a 
week  thereafter.  They  continued  in  good  health  and  gave  no  signs  of 
any  abnormal  condition  of  the  bowels.  Their  dung  gradually  lost  the 
dark  color  and  the  cows  then  became  in  every  way  normal. 

Samples  of  the  com  smut  were  plaqed  in  the  hands  of  the  chemist 
for  analysis,  with  the  following  results: 

Composition  of  Corn  Smut. 

Moisture 8.30  percent. 

Albuminoids 13.06  "  *• 

Carbohydrates 25.60  "  " 

Cellulose 24.69  "  •* 

Sugar J 4.00  "  ** 

Fttt 135  "  ** 

Ash— much  sand 22.50  "  ** 

Dr.  R.  C.  Kedzie,  the  chemist  of  the  station,  in  commenting  on  this 
analysis,  says  "that  the  ash  was  rich  in  the  phosphates  of  potash  and 
magnesium  like  the  ash  of  grain,  but  a  large  part  of  the  ash  was  sand 
accidently  present  from  contact  of  the  smut  with  the  ground  while 
gathering." 

"The  smut  was  carefully  examined  for  poisonous  alkaloids  to  see 
whether  the  alleged  poisonous  properties  of  the  smut  could  be  explained 
by  the  presence  of  any  organic  poison,  but  not  a  trace  could  be  detected, 
although  a  large  quantity  (twenty  grams)  was  used  for  this  purpose. 

"It  is  surprising  to  see  the  avidity  with  which  cattle  will  eat  the  com 
smut  and  it  seems  difficult  to  explain  their  appetite  for  *so  repulsive  a 
material.  Perhaps  the  presence  of  sugar  (four  per  cent)  in  the  smut 
may  explain  this,  for  the  reason  that  cattle  are  very  fond  of  sugar." 

The  conclusion  which  can  be  safely  drawn  from  this  experiment  is, 
that  where  cows  are  gradually  brought  into  the  habit  of  consuming  large 
quantities  of  smut  it  does  not  seem  hurtful  to  them.  Whether  the  same 
thing  would  be  true  where  cows  unaccustomed  to  smut  suddenly  gain 
access  to  large  quantities  of  it  must  remain  for  future  experiment.  It 
is  safe  to  say,  however,  that  any  quantity  of  smut  that  would  be  at  all 
likely  to  exist  in  a  cornfield  or  on  the  stalks  as  fed  under  normal  condi- 
tions to  the  cows  of  the  farmer,  would  not  be  dangerous  to  the  health 
of  the  animals. 

In  1868,  Prof.  John  Qamgee,  in  investigating  the  "com  stalk  disease," 
fed  experimentally  forty  pounds  of  com  smut  to  two  cows,  beginning 
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'  with  six  and  increasing  to  twelve  ounces  daily.  The  smut  was  fed  with 
ground  grain  and  chopped  hay.  To  one  cow  it  was  given  wet,  to  the 
other  dry.  The  cow  that  received  the  wet  ration  gained  in  weight  during 
the  trial,  the  other  lost  in  weight,  but  both  remained  well. 

Dr.  N.  S.  Mayo,  in  discussing  the  relation  of  corn  smut  to  "the  com 
stalk  disease  of  cattle,"  in  Bulletin  No.  58  of  the  Kansas  Experiment 
Station,  records  the  experience  of  a  farmer  living  near  Manhattan  who, 
believing  that  corn  smut  was  liable  to  produce  the  disease,  took  pains 
to  gather  the  smut  from  the  field.  "One  night  his  cattle  broke  into  the 
enclosure  where  the  smutty  corn  and  smut  had  been  thrown  out  and 
ate  all  they  wished;  no  injurious  effects  were  noticed." 

In  Bulletin  No.  10,  U.  S.  Department  of  Agriculture,  Bureau  of  Animal 
Industry,  there  is  recorded  the  results  of  an  experiment  performed  in 
January,  1894,  of  feeding  corn  smut  in  large  quantities  to  two  heifers. 
The  results  are  reported  as  follows: 

"Beginning  on  the  morning  of  January  17,  1894,  and  continuing  until 
noon  of  February  2  (sixteen  and  one-half  days),  the  heifers  were  fed 
morning  and  evening  with  from  two  to  three  quarts  of  a  mixture  of 
equal  parts  by  weight  of  cut  hay  and  a  mixture  of  corn  meal,  middlings 
and  wheat  bran,  and  sixteen  quarts  of  smut.  The  actual  quantity  of  the 
fungus  consumed  by  one  heifer  was  sixty-one  pounds  or  a  daily  average 
of  nearly  three  and  seven-tenths  pounds,  and  by  the  others  sixty-seven 
and  one-half  pounds,  or  a  daily  average  of  four  and  one-fifth  pounds. 
The  temperatures  of  the  animals  were  taken  every  morning  and  even- 
ing. The  animals  appeared  to  be  perfectly  well  throughout  the  time 
of  feeding  and  continued  so  for  several  months,  during  which  time  they 
were  kept  under  close  observation." 

The  results  of  our  experiment  coincide  with  those  of  other  experi- 
ments whose  records  are  available  and  may  be  taken  as  showing 
that  no  danger  is  to  be  apprehended  from  the  feeding  of  smutty  stalks, 
either  to  pregnant  dairy  cows  or  to  those  in  full  milk.  It  is  unquestion- 
ably true  that  the  feeding  of  smutty  stalks  and  corn  perpetuates  the  dis- 
ease from  year  to  year  through  the  medium  of  the  manure.  It  is  other- 
wise good  management  to  haul  manure  directly  from  the  stable  to  the 
fields,  usually  in  sod,  on  which  the  corn  is  to  be  planted  the  following 
year,  although  such  a  course,  while  economizing  the  human  labor  in  the 
care  of  the  cows,  brings  about  the  best  possible  conditions  for  infecting 
the  com  crop.  No  statistics  are  at  hand  to  show  that  the  corn  smut 
is  more  prevalent  in  recent  years  than  heretofore,  although  the  prac- 
tice of  hauling  out  manure  as  fast  as  it  is  made  has  been  common  for 
many  years. 

To  prevent  the  spread  of  the  disease  it  may  be  expedient  to  remove 
the  growing  smut  boils  before  the  spores  mature,  but  the  expense  of 
going  through  the  corn  field  as  often  as  would  be  necessary  to  accom- 
plish this  purpose  would  be  so  great  as  to  render  the  method  out  of 
the  question  for  the  ordinary  farmer.  After  the  dark  brown  masses  of 
spores  have  become  ripe  and  dry,  but  little  advantage  can  result  from 
cutting  them  off  and  leaving  then  in  the  corn  field  where  they  would  be 
blown  about  by  the  winds. 

2() 
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PIG    FEEDING. 


BY  CLINTON   D.   SMITH. 


Bulletin  No.  138. — Farm  iDepartment. 


I.    Gains  Bepjbe^and  After  Weaning. 

The  object  of  this  feeding  experiment  was  to  afford  additional  data 
in  answer  to  the  question  whether  the  gains  made  by  young  pigs  before 
weaning  were  put  on  at  a  greater  or  less  cost  per  pound  than  when  the 
pigs  were  older. 

The  sows  and  pigs  before  weaning  and  the  pigs  thereafter  were  fed 
on  a  ration  of  skim  milk  and  a  grain  mixture  of  one  part  com  meal  and 
two  parts  middlings.  The  supply  of  skim  milk  varied  from  week  to  week 
and  no  constant  relation  between  the  quantity  of  grain  ration  and  of 
skim  milk  was  maintained. 

The  pigs  were  encouraged  to  eat  in  the  trough  with  their  dams  as 
early  as  possible.  When,  therefore,  they  came  to  weaning,  they  were 
already  in  the  habit  of  eating  from  a  trough  and  the  change  from  the 
niilk  of  the  dam  to  the  new  ration  was  neither  sudden  nor  extreme. 

Two  sows  and  litters  were  used  in  the  test. 

One  of  them  was  a  registered  Duroc  Jersey,  four  years  old,  and  with 
her  fourth  litter.  She  had  by  her  side  at  the  beginning  of  the  experiment 
eight  pigs  apparently  even  in  growth,  sound  and  thrifty.  They  were 
farrowed  March  20. 

The  other  sow  was  a  registered  Poland  China  with  nine  pigs,  her 
second  litter.  These  pigs  were  farrowed  April  6.  The  pigs  in  both  lit- 
ters were  marked  and  numbered  by  ear  tags.  Their  weights  were 
taken  weekly  from  the  13th  of  April,  when  the  experiment  began, 
until  the  10th  of  August.  These  weights  are  recorded  in  the  fol- 
lowing table  to  illustrate  the  variations  in  growth  between  individual 
pigs  from  week  to  week. 

These  weekly  weights  are  combined  in  Table  II  and  the  weights  of 
the  ROWS  while  running  with  the  pigs  are  also  given. 
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Table  II. — Weights  of  aowB  and  litter$. 


Dnroc  Jersey. 

Poland  China. 

Date. 

Weight 

of  «)W. 

Lba. 

Weight 

Gain  of 

t'S: 

Weight 

of  BOW. 

Lbs. 

Weight 

Gain  of 

April   13 

420. 

448.5 

486.0 

454.0 
487.0 
428.0 

90.5 
126.0 
165.5 

202.9 
258.5 
297.25 
366.0 

420.0 
458.0 
493.0 
576.0 
683.5 

676.0 
709.0 
781.0 
823.5 

871.6 
927.0 

294.5 
811.0 
811.5 

299.0 
285.0 
286.6 
299.0 

4ije5 

68.5 
76.5 

106.0 
144.5 
186.25 
288.5 

279.0 
819.5 
868.0 
486U( 
478.0 

627.0 
668.0 
622.5 
674.5 

728.0 
789.6 

^      20::::::::::::::;::::;::::::: 

35.5 
29.5 

47.4 
6.5.6 
38.75 
67.75 

56.0 
88.0 
85.0 
82.0 
68.5 

42J^ 
88.0 
72.0 

48.0 
66.5 

28.25 

"       27 

13.0 

May      4 

28.6 

-    n::::;:;:::::::::::::::::::; 

89.5 

18 

41.76 

••    25 

47.25 

June      I- 

45.5 

8 

40.5 

»•       16 

48.5 

*•       22 

67.5 

•»    29 r...u 

itJi 

Joly       6 

49.0 

-    is::.:::::::::"::::::::::::: 

31.0 

20 

64.5 

»•        27 

62.0 

AQffOBt    8 

68.6 

*    10..:.:::..:::::.::::::::::: 

61.6 

Total  gain.. 

686.6 

Total  gi 

On 

748.2 

The  Duroc  Jersey  pigs  were  weaned  during  the  week  ending  May  18, 
and  the  Poland  China  during  the  week  ending  May  25.  The  former  were 
fifty-nine  days  old  when  weaned  and  the  latter  forty-nine.  The  sows 
were  removed  froni  the  pigs  for  longer  periods  on  consecutive  days  and 
gradually  dried  off.  The  amount  of  milk  required  to  support  eight  or 
nine  thrifty,  vigorous  and  rapidly  growing  pigs  is  by  no  means  small  and 
for  the  sake  of  the  udder  of  the  sow  and  the  good  of  the  young  pigs  the 
weaning  was  carefully  done.  Sows  should  be  selected  not  alone  for 
their  forms  and  prolificacy,  their  milk-giving  qualities  should  also  be 
considered.  Before  the  birth  of  the  pigs  the  sows  should  be  fed  not  to 
fatten  them  with  a  ration  of  corn  alone,  but  to  develop  good,  strong, 
healthy  pigs.  This  may  be  best  done  by  allowing  plenty  of  exercise  in 
the  open  field  and  by  feeding  a  variety  of  foods.  The  sows  in  this  case 
had  been  fed  on  practically  the  same  ration  before  the  birth  of  the  pigs 
that  they  received  afterwards,  and  as  a  necessary  consequence  the 
pigs  came  healthy  and  able  to  take  care  of  themselves.  There  were  no 
weaklings  in  either  litter.  Moreover,  the  continuance  of  the  feed  after 
the  birth  of  the  pigs  to  which  the  sows  were  accustomed  before,  rendered 
unnecessary  any  sudden  and  extreme  change  of  feed  at  that  critical 
time.  Naturally  the  sows  were  fed  sparingly  for  a  few  days,  both 
before  and  after  the  pigs  came,  to  prevent  congestion  of  tlie  udder. 

Among  the  Duroc  pigs  the  one  that  made  the  greatest  total  gain  was 
one  of  the  larger  pigs  on  the  start.  On  the  other  hand,  pigs  number  five 
and  seven  were  the  smallest  pigs  in  the  litter  when  first  weighed  and 
remained  the  smallest  throughout,  making  the  lightest  gains. 
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The  Poland  China  litter  was  very  even  both  on  the  start  rnd  in  their 
after  growth,  although  pigs  number  seven,  four  and  nine  were  the 
heaviest  at  the  beginning  and  remained  so  to  the  end  of  the  test. 

The  record  of  the  feeding  of  the  Duroc  pigs  extends  back  but  four 
weeks  before  weaning.  In  the  next  table  there  is  given  the  gains  of  the 
sows  and  pigs  for  the  four  weeks  before  weaning,  the  feed  eaten,  the 
dry  matter  in  the  feed  and  the  amounts  of  the  different  constituents 
of  the  feed  required  to  produce  a  hundred  pounds  of  gain.  For  com- 
parison the  same  facts  are  given  for  the  four  weeks  immediately  follow- 
ing weaning  and  finally  for  the  last  four  weeks  of  the  feeding  period, 
ending  August  10. 

In  computing  the  cost  of  the  gain,  the  values  of  the  feeding  stuffs  in 
the  Lansing  markets  are  used,  viz.:  Com  meal,  45  cents  per  hundred; 
middlings,  50  cents  per  hundred,  and  skim  milk  20  cents  per  hundred. 


Table  lIL^CampariBon  of  gain$  and  food  eonaumption  before  and  after  weaning. 


Gains. 

Total  food  eaten. 

Total 

dry 

matter. 

nuitter 
gain. 

Beqaired  for  100  lbs.  gain. 

Period. 

Com. 

Mid. 
dUngs. 

Milk. 

Corn. 

Mid- 
dlings. 

Milk. 

Cosi. 

Dnroc  Jersey: 
Before. 

185.0 
196.8 
818.08 

98.69 
126.58 
842.38 

187.87 
25316 
484.66 

1.817.5 
1.845.5 
1,480.0 

48164 
518.78 
784.00 

8.88 
8.68 
8.60 

50.6 
64.6 
111.8 

1018 
129.3 
882.4 

982.4 
942.5 
678.9 

88  68 

After 

jS5 

lAirt  , 

8  97 

Poland  China: 
Before. 

98  J» 
802.O 
281.5 

80.98 
101.88 
214.09 

160.66 
208.65 
429.98 

1.196.0 
1,574.0 

i;»5.o 

887.68 
42a83 
689.99 

9.83 

8.08 
8.98 

81.8 
60.4 
929 

168.6 
10().8 
185.8 

1.817  8 
779.8 
542.1 

$8  68 

After 

^20 

LMt 

8  48 



Before  weanln 
After  weaning 
Last  fonr  weei 

g       ...... 

2.80 
8.85 
9J2» 

83  15 

Avemgen 

^» 

KS 

860 

Both  sows  lost  heavily  in  weight  during  the  four  weeks  immediately 
preceding  the  weaning  of  the  pigs.  The  Duroc  Jersey  lost  11.5  pounds, 
and  the  Poland  China  25  pounds.  This  extra  shrinkage  on  the  part  of 
the  latter  sow  very  largely  accounts  for  the  increased  cost  of  produc- 
tion of  the  gains  in  the  four  weeks  preceding  weaning.  The  pigs  gained 
122.8  pounds  in  these  four  weeks  and  disregarding  the  loss  of  weight 
by  the  sow,  they  made  a  pound  of  gain  from  2.66  poun^  of  dry  matter 
and  at  a  cost  of  but  f2.80  per  hundred. 

The  fluctuations  in  the  weights  of  the  sows  were  great,  owing 
undoubtedly  largely  to  variations  in  bowel  contents.  They  were  exceed- 
ingly voracious  and  it  was  impossible  to  so  control  thera  before  weigh- 
ing as  to  get  the  conditions  exactly  alike  each  time.  Moreover,  it  is  iu 
the  natural  order  of  things  that  the  fat  stored  up  in  their  bodies  while 
pregnant  should  be  utilized  to  furnish  nourishment  to  the  young  pigs, 
resulting  in  a  rapid  loss  of  weight. 
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Taking  all  these  facts  into  consideration  the  results  of  the  test  war- 
rant the  conclusion  that  it  costs  hut  little  more  to  make  growth  on  pigs 
before  weaning  than  afterwards. 

Professor  Henry,  at  the  Wisconsin  Experiment  Station,  performed 
several  experiments  on  the  same  point.  From  his  work  the  following 
table'  is  taken  (Seventh  An.  Rept.  Wisconsin  Station,  page  51): 


Table  IV. — Sfiowing  the  amount  and  coat  of  food  required  for  JOG  pounds  gain. 


Lots. 

Sows  and  plRS  before  weaning. 

PigB  after  weaning. 

Corn. 

Milk.      Shorts. 

Cost    1 

Corn. 

Milk. 

Shorts. 

Cost. 

Lot    II - 

IJJ 

482! 

$1  79  , 

168  1 

187 
115 

563 

$1  96 

••   III 

1           233 

230 

1  67 

AvetBgQ ^ ..... 

1 

$l.r35  ; 

1 

$1,815 

i 

For  the  sake  of  comparison  with  our  results  above,  the  cost  of  the 
gains  have  been  computed  on  the  same  basis,  viz.:  Corn  at  45  cents 
per  hundred,  shorts  or  middlings  at  50  cents  and  milk  at  20  cents  per 
hundred. 

For  farther  study  the  results  of  four  other  trials  at  the  same  station 
are  given  in  the  next  table,  taken  from  the  same  report,  page  52. 


Table  y,—Shounng  the  amount  and  coat  of  feed  for  100  pounds  gain 

Lots. 

Sows  and  pigs  before  wean- 
ing. 

Pigs  after  weaning. 

Meal. 

Milk. 

Cost. 

Meal. 

Milk. 

687 
677 
449 
6l2 

Cost. 

Lot     I 

241 
288 
198 
240 

A6t 
649 

528 

$2  26 
2  6tt 
2  25 
2  19 

261 
215 
813 
177 

12  86 

•'      II  

2  17 

»•    I  I 

1  91 

*•    IV 

1  92 

Averaue  -- - 

248 

598 

S3  84 

214 

539 

•3  09 

Commenting  on  these  two  tables  Professor  Henry  says:  "It  will  be 
seen  that  tliis  year  (Table  IV)  we  produced  gain  somewhat  cheaper  while 
the  pigs  were  with  the  sow  than  after  they  were  weaned,  while  last  year 
the  reverse  was  the  case.  Averaging  the  trials  for  the  two  years  we 
have  a  difference  so  small  that  it  may  be  entirely  set  aside  by  the  results 
of  further  investigations." 

In  the  following  table  is  set  forth  by  weeks  the  amount  of  each  food 
constituent  of  the  ration  consumed  by  each  litter  of  pigs,  the  total  dry 
matter  consumed,  gain  of  pigs  and  pounds  of  dry  matter  consumed  per 
pound  of  gain: 
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Table  YL—Duroe  Jersey,  8  pigs;  pigs  toeaned  May  18th. 

Week  ending 

Corn 
meal. 
Lbe. 

Mid- 
dlings. 
Lbs. 

8k!m 
milk. 
Lbd. 

Total 

dry 

matter. 

Lbs. 

Gain. 
Lbs. 

Dry  mat- 
ler  per 

gain. 

April  20 

27.69 
17.00 

24.60 
24.60 
18  75 
12,41 
28.58 

81.60 
81.5 

as.o<i 

87.33 

42.00 

8033 
4I.H5 
49.00 
60.00 

63.33 

70.00 

66.38 
34.00 

49.00 
49.00 
27.50 
2183 
57.16 

68.00 
63.00 
70.00 
74.66 
84.00 

78.66 
83.70 
98  00 
\2ti.W 

126.66 
140.00 

455.5 

&53.0 

'484.0 
6^50 
264.5 
337.0 
617.5 

610.0 
418.0 
4U0.0 
520.0 
670.0 

485.9 
425.0 
400.0 
890.0 

880.0 
330.0 

117.07 
78.93 

111.85 
llfe.:?9 
6181 
65.24 
125.38 

132.41 
128.88 
181.11 
148.81 
165.98 

150.75 
151.66 
168.20 
196.38 

202.82 
2l7.ll 

86.5 
29.6 

47.4 
55.6 

8.29 

**      27.. ., 

2.66 

aiay      4 

2.34 

•    11 : ::::::::::::::::::.::::: 

2.07 

18,  10W 

•*       18,  piga 

38.75 
67.75 

66.0 

88.00 

85.0 

82.0 

68.6 

42.6 
830 
72.0 
42.5 

4H.0 
65.5 

1.68 

l.b6 

Jaoe     1 — - 

2.40 

•»        8 

8.^6 

15 

3.74 

•»       22 

1.81 

*•       29 

Jnly      6 

2.88 
3.54 

^   13 ::::::::::;::::::":: :::::":::: 

4.59 

»*    20 

2.38 

"       27 

4.62 

Aoffost    3 

4.31 

"    iS::::::::::.. .::::::::::::::::::::;:: 

8.91 

The  next  table  records  the  corresponding  facts  for  the  Poland  China 
Plg»- 


Table  VII.— Poland  Chinas  9 pigs;  pips  weaned  May  25th, 

Week  ending 

Corn 
meal. 
Lbs. 

Mid- 
dlings. 
Lbs. 

8k!m 
milk. 

Lbr). 

Total 

dry 

matter. 

Lbs. 

Gain. 
Lbs. 

Dry  mat» 
ter  per  1 
lb.  gain. 

April  20 

26.87 
17.00 

21.C0 
21.00 
2133 
13.33 
15.42 

22.16 
21.00 
28.00 
30.66 
85.00 

32.33 
34.33 
42  00 
63.33 

56.a3 
63.33 

63.74 
34.00 

42.00 
42.00 
42.66 
26.66 
30.84 

41.32 

42.00 
56.(10 
6133 
70.00 

64.66 
68.66 
84.00 
106.66 

112.66 
I26.t6 

589.6 
241.0 

252.0 
816.0 
888.0 
249.0 
2895 

8690 
315.0 
495  0 
405.0 
495.0 

393.0 
3i0.0 

aw.o 

300.0 

850.0 
2a6.0 

122.97 
68.18 

79  82 
85  87 
93.75 
69.21 
68.59 

93.16 
85.87 
12169 
120.11 
140.24 

123.38 
121.66 
144.86 
170.07 

182.82 
192.24 

22  25 

13.00 

28.50 

39.5 

41.75 

6.5t 

*J'  27::::;; ::::;;::::::::::::::.;: 

5.24 

May      4 

2.80 

*^  ii::::;::::::::::::::::::;:::::;:::::::: 

18 

2.17 
2.24 

*•       26,  pow 

**       2o,  plg4 

47.25 

45.5 
40.5 
48.5 
67.5 
42.6 

49.0 
81.0 
64.5 
52.0 

685 
61.6 

1.45 

Jnne     1 

2.05 

8 

2  12 

*♦       15 

2.51 

22 

177 

**  •     29 

3.30 

July     6 

2.52 

13 

'SM 

»*       20 

2.24 

»♦       27 

3.27 

Angnst    3... 

8.41 

-    10.::.;::...::.:  :::::.::;::.:.:: 

3.12 

Table  II  shows  that  taking  the  entire  time  from  the  thirteenth  of 
April  to  weaning  as  a  whole,  neither  sow  gained  or  lost  a  material 
amount.  In  the  above  tables,  therefore,  the  weights  of  the  sows  havi' 
been  disregarded  and  the  gains  of  the  pigs  alone  considered,  hence  the 
variation  between  the  amounts  of  dry  matter  recorded  per  pound  of 

Digitized  by  VniJU^lC 


208  ^  STATE    BOARD    OP    AGRICULTURE 

gain  for  the  first  weeks  of  these  tables  and  the  amount  given  in  Table 
III  where  the  net  gain  of  the  sow  and  pigs  taken  together  are  given. 

The  fact  that  young  animals  of  all  kinds  make  gains  more  economically 
than  older  and  heavier  ones  has  already  been  shown  by  a  host  of  experi- 
ments. It  is  confirmed  by  the  tables  last  given.  Comparing  the  amount 
of  dry  matter  eaten  per  pound  of  gain  before  the  pigs  weighed  50 
pounds  each  with  the  corresponding  amounts  when  the  pigs  were  gain- 
ing from  50  pounds  in  weight  to  100  pounds,  and  again  when  they 
weighed  over  100  pounds,  we  find  that  the  Duroc  Jerseys  required  but 
2.44  pounds  of  dry  matter  to  make  a  pound  of  gain  before  they  averaged 
50  pounds;  3.06  pounds  of  dry  matter  per  pound  of  gain  between  50 
and  100  pounds  and  4.23  pounds  of  dry  matter  per  pound  of  gain  after 
the  pigs  averaged  100  pounds  in  weight. 

Owing  to  the  shrinkage  in  the  weight  of  the  sow  before  the  pigs 
were  weaned,  the  Poland  China  pigs  do  not  show  the  point  so  clearly,  but 
even  with  them  it  required  but  2.93  pounds  of  dry  matter  on  the  average 
to  make  a  pound  of  gain  before  they  weighed  50  pounds  apiece  as  against 
3.11  pounds  thereafter. 

Compiling  the  results  of  21  trials  at  this  station  and  elsewhere  involv- 
ing the  feeding  of  87  animals  for  periods  varying  from  30  to  135  days  in 
which  the  feed  was  composed  of  skim  milk  and  com  meal,  and  10  trials, 
using  CO  animals  with  pigs  iftider  50  pounds  in  which  the  feed  consisted 
of  skim  milk,  com  meal  and  middlings,  it  is  shown  that  for  the  weights 
given  the  pounds  of  dry  matter  required  to  produce  a  pound  of  gain 
was  as  follows: 

For  pigs  weighing  leas  than   60  pounds 2.57  pounds. 

**  "        "     100       "        and  over   60 2.39       •* 

"     150       "         "       "     100 3.16 

•♦        "  "  *»       •*     200       **         "       "     150 3.27       '* 

••  •*       over  200        *•       3.90       •* 

These  figures  indicate  that  the  older  and  heavier  pigs  grow,  the  greater 
the  amount  of  feed  it  takes  to  maintain  them  and  the  less  profit  in 
keeping  them.  The  period  before  the  pigs  weigh  50  pounds  is  an 
exception,  but  it  must  be  remembered  that  during  this  period  the  pig 
is  weaned  and  is  subjected  to  other  adverse  conditions  against  which 
he  is  less  able  to  battle,  facts  which  account  for  the  slightly  larger  food 
requirements  at  that  time. 


II.    Gaiks  of  Pigs  Aim  Calves  Compared. 

To  compare  the  food  cost  of  a  hundred  pounds  of  gain  of  pigs  with 
that  of  calves  the  gains  and  feed  consumed  by  two  calves  were  weighed 
and  recorded.  One  of  the  calves  was  a  thoroughbred  Holstein  bull  and 
the  other  a  Brown  Swiss  heifer,  both  11  days  old  when  the  experiment 
began. 

The  record  of  their  feed  and  gains  are  given  in  the  following  table. 
The  grain  ration  consisted  of  a  mixture  of  one  part  oil  meal,  two  parts 
oats  and  two  parts  bran,  fed  dry.  They  were  also  given  what  clover  hay 
they  would  eat. 
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The  test  began  on  the  fourteenth  of  ApriL  Up  to  the  middle  of 
May  the  calves  had  nothing  but  separator  skim  milk,  as  they  refused 
to  eat  either  hay  or  grain.  The  amounts  of  the  latter  eaten  thereafter 
are  given  in  the  tables.  After  June  24,  the  Holstein  calf  had  whole  milk 
instead  of  skim  milk. 


Table  VllL—Shovjing  by  weeks  the  weights  of  calves,  gains,  grain,  hay  and  milk 
oansumedt  total  dry  matter  thetein  and  pounds  of  dry  matter  per  pound  of  gain. 

HOLSTEIN. 


Week  ending. 


April  14 

•*      21 

"      28  

May      5 

12 

19 

*»       W 

Jane     2 

•*        g 

1« 

"        28 

"       30 

Jaly      7 

"        14 

21 

•*        2« 

Ang.     4 

10  (six  days) 


Weight. 
Lbs. 


119. 
180. 
141. 

16U.6 
161. 
170. 
184.5 

200. 
214. 
228. 
242. 
206. 

283. 

280. 
3U2. 
328. 

347. 
861. 


Gain. 
Lbs. 


11. 
IL 

9.5 
10.5 

9. 
14.5 

16  5 
14. 
8. 
20. 
14. 


21. 

24. 
17. 


Grain. 
Lbs. 


2.5 
2.5 
2.5 

:!.5 

.68 
527 
2.57 
2.50 

1.50 

4.00 

7.00 

19.00 

12.00 
11.00 


Hay. 
Lbs. 


1.6 
1.6 
1.6 

225 

4. 
8.5 
8.0 
1.5 

1. 
8. 
5. 
9. 

9. 

n. 


Milk. 
Lbs. 


139.5 
146.5 

141.5 
139  5 
143.0 
164.0 

178.0 
204.5 
294.0 
214.0 
221.5 

224.0 
224.0 
224.0 
2260 

224.0 
19:^.0 


Dry 

matter. 

Total. 

Lbs. 


Pounds 
dry  mat- 
ter to  1 
pound  of 
gain. 


13.89 
14.04 

18.58 
16.98 
17.82 
19.38 

22.09 
28  62 
27.«2 
26.17 
25.63 

24.57 

28.47 
82.81 
47.03 

40.61 
88.21 


'YM 
1.28 

1.43 
1.61 
1.98 
1.85 

1.42 
1.68 
8.45 
180 
1.83 

8.51 
1.67 
1.49 
2JB4 

1.69 
2JM 


BROWN   SWISS. 


Week  ending. 

Weight. 
Lbs. 

Gain. 
Lbs. 

Grain. 
Lbs. 

Hay. 
Lbs. 

Milk. 
Lbs. 

Dry  mat- 
ter. 
Total. 
Lbs. 

Pounds 
dry  mat- 
ter to  1 
lb.  gain. 

April 

14 

105.6 

115.75 

123.75 

182.0 
lai.O 
148.0 
158.0 

168.0 
176.0 
193.0 
210.0 
228.0 

2^0.0 
289.0 
2620 
263.0 

281.0 
2920 

21 

10.25 
8.00 

8.2^ 
3.00 
18.00 
10.00 

10.00 
8.00 
17.00 
17.00 
18.00 

-3.00 
19.00 
1300 
11.00 

18.00 
11.00 

"130.76 
143.60 

138.00. 
138.00 
140.00 
161.00 

172  00 
188  00 
200.00 
211.00 
192.60 

206.00 
206.60 
211.00 
209  00 

209.60 
180.00 

12.76 
13.78 

13.25 
16.84 
17.03 
19.06 

20.21 
25.02 
26.33 
26  83 
26  98 

26.77 
83.51 
35  05 
38.79 

43.58 
38.61 

1.24 

(4 

28 

1.72 

May 

5 

1.66 

12 

2J5 
2.5 
2.6 

2.0 
625 
5.25 
6.60 
6.50 

5.60 
10.60 
11.00 
14.00 

16.60 
15  50 

1.6 
1.6 
1.6 

2.25 
2.76 
1.75 
2.00 
3.25 

2.50 
4.00 
6.60 
7.60 

10.60 
9.00 

5.61 

»• 

19 

1.81 

»> 

28       ..               

1.90 

Jane 

2 

2.02 

9 

3.13 

». 

16 

1.49 

I* 

23 

1.58 

July 

80 

7 

14 

2.07 

*3.70 

«* 

21 

2  69 

♦• 

28 

3.52 

Aug. 

4           

2.42 

10  (six  days) 

351 

*ATeragd  for  two  weeks. 
27 
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The  gains  of  both  calves  were  irregular  from  week  to  week,  due  per- 
haps more  to  variation  in  the  contents  of  the  bowels  than  to  differences 
in  the  weight  of  carcass  itself.  In  the  following  table  the  gains,  aver- 
age dry  matter  per  pound  of  gain,  and  the  average  amounts  of  feed 
required  to  produce  100  pounds  of  gain  are  given  for  the  two  calves  for 
periods  of  five  weeks. 

Table  IX. — Shotving  food  required  for  100  pounds  of  gain, 

BROWN  SWISS  HOLfiTEIN. 


Five  weeks  endlog 


May  IP. 
Jnne  23.. 
July  28.. 
Ang.  10. 


Total 
gain. 
Lbs. 


42.5 
62.0 
630 
29.0 


Dry 
matter 

lb! 
gain 


ffl 


1.73 
1.89 
8.02 
2.83 


Required  per  100 
pounds  gain. 


Milk. 
Lbs. 


1,388 
1,603 
1,934 
1,343 


Grain. 
Lbs. 


12 
88 

90 
110 


Hay. 
Lbs. 


Total 
gain. 
Lbs. 


Dry 
matter 

gain. 


1.49 
1.65 
1.95 
1.92 


Required  por  100 
pounds  gain. 


Milk. 
Lbs. 


1,892 
1,464 
1,630 
1,016 


Grain. 
Lbe. 


Hay. 
Lbs. 


6 
20 
24 
60 


These  calves  were  able  to  make  gains  on  a  very  low  consumption  of 
dry  matter.  The  Holstein,  having  fresh  milk  unskimmed  after  the  23d 
of  June,  continued  to  put  on  flesh  at  a  food  expenditure  of  not  quite 
two  pounds  of  dry  matter  per  pound  of  gain,  certainly  a  very  creditable 
performance. 

In  the  following  table  a  comparison  is  made  between  the  average 
amount  of  grain  and  milk  required  by  the  Duroc  Jersey  and  Poland 
China  pigs  in  the  three  periods  reported  in  Table  III  for  100  pounds  of 
gain  and  the  average  amount  of  milk,  hay  and  grain  required  for  100 
pounds  of  gain  by  the  Brown  Swiss  and  Holstein  calves. 


Table  X. — Pigs  and  calves  compared. 


Bequired  for  100  pounds  of  gain. 

Milk. 
Lbs. 

Grain. 
Lbs. 

Hay. 
Lbs. 

Dry  mat- 
ter. Lbs. 

Duroc  Jersey  pigs * 

867.9 

846.2 

1,428.0 

1,128.0 

1,642.0 

2S6.4 

225.1 

16.0 

49.0 

61.0 

283.28 

Poland  China  piRS..... 

28U.00 

Holstein,  skim  milk 

18 
87 
84 

161.84 

Holstein,  whole  milk 

206.94 

Brown  Hwiss 

210.82 

The  pigs  and  calves  in  these  experiments  were  subjected  to  the  same 
conditions  of  weather  and  treatment.  Their  grain  ration  was  different. 
The  pigs  demanded  a  very  much  larger  proportion  of  grain  to  milk  than 
the  calves. 

Keeping  these  facts  in  mind  the  conclusion  that  the  calves  put  on 
their  gains  at  an  appreciably  less  expenditure  of  dry  matter  will  not  be 
misinterpreted.  The  Holstein  required  more  dry  matter  when  consuming 
whole  milk  than  skim  milk,  simply  because  he  was  older  at  the  time 
be  received  it.  While  both  calves  were  healthy  and  thrifty  the  fact  that 
the  Holstein  made  more  economical  gains  than  the  Brown  Swiss  is 
worthy  of  note.  j^ 
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BACTERIA— WHAT    THEY  ARE,    WHAT    THEY    DO,    AND    HOW 
THEY    ARE    CULTIVATED. 


BY   0.    E.   MARSHALL. 


Bulletin  No.  139. — Veterinary  Department. 


GLOSSARY. 


Airohes. — Bacteria  which  require  free  oxygen. 

Agar-Agar. — A  preparation  of  dried  sea  weed  found  on  the  eastern  ooast  of  Asia. 

.^na^o&e«.— Bacteria  which  will  not  live  where  there  are  traces  of  free  oxygen. 

ArthrosportB, — Bacterial  cells  which  assume  the  characteristics  of  spores. 

Asporogenie. — Applied  to  bacteria  incapable  of  producing  spores. 

BaeiUu9  (plural,  bacilli).— A  rod-shaped  micro-organism. 

Bacteria  (singular,  bacterium). — A  generic  name  representing  the  entire  class  of  micro- 
organisms. 

Bacterium,— In  the  generic  sense  the  singular  of  bacteria;  in  specific  sense,  a  very  short 
rod  or  bacillus. 

Bioioflrica/.— Pertaining  to  the  study  of  life. 

Blood-corpuscle 8, — Circular  cells  existing  in  blood. 

Blood  8erum. — The  straw  colored  liquid  expressed  from  blood  clot. 

Bouillon,— A  beef  tea  containing  dry  peptones. 

Brownian  motion, — A  vibratory  motion. 

Capaulet, — A  gelatinous  substance  enveloping  bacteria. 

Carbon. — A  chemical  element  entering  into  the  composition  of  all  organic  compounds. 

Cell — The  ultimate  division  of  organized  living  matter. 

Cellulose,— A.  woody  fiber- like  substance. 

Cell-wall, — A  sheath  enveloping  a  cell.  / 

Chain, — Several  micrococci  joined  together  as  a  string  of  beads. 

Chromogenie, — Applied  to  bacteria  producing  pigment. 

Cilia  (singular,  cilium). — Lash-like  appendages. 

Cto«tridtiim.— Designates  an  enlargement  at  the  middle  of  a  bacillus,  produced  by  the 
formation  of  a  spore. 

Colony. — An  aggregation  of  bacteria  springing  from  a  single  micro-organism. 

OuZture.— Bacteria  under  cultivation  in  a  suitable  soil. 

Diplococcus  (plural,  diplococci). — A  kind  of  micrococci  arranged  in  pairs. 

Disinfection. —A  process  by  which  pathogenic  bacteria  are  rendered  inactive,  or  killed. 

J&ndo0pore«.— Spores  formed  within  a  cell. 

Fermentation, — A  process  of  chemical  change  instituted  by  a  ferment  as  produced  by 
}  easts  or  bacteria. 
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FiMion.—The  oooBtriction  of  the  oallwall  in  the  process  of  multiplication. 

Flagella  (singular  flagellum).— Same  as  cilia. 

Fungus  (plural  fungi). — A.  low  form  of  plant  life  free  from  green  pigment  (chlorophyll); 
it  obtains  its  substance  from  organic  matter. 

Qilaiin, — A  jelly  like  substance  obtained  from  animal  tissues. 

Girm.— That  from  which  vegetable  or  animal  life  develops.  Is  frequently  used  as  a 
'  synonym  of  microbe. 

Oerminition, — The  process  of  development  which  the  germ  undergoes. 

Hanging-drop. — A  small  drop  of  fluid  in  which  bacteria  are  suspended  for  the  study 
of  their  natural  condition. 

HomogeneouB,—\JmtoTm  consistency  throughout. 

Hydrogen. — A  chemical  element  occupying  an  important  place  in  organic  chemistry. 

Incubator, — An  apparatus  for  holding  an  even  temperature  during  an  indafinite  period. 

Maximum,— 'The  highest. 

Medium.— K  material  for  the  cultivation  of  bacteria. 

Microbes  (singular,  microbe).— Same  as  bacteria. 

Micrococcus  (plural,  micrococci). — Spherical  bacteria. 

Micro-organisms, — Same  as  bacteria. 

Micro-mUlemeter, — One  twenty-five  thousandth  of  an  inch. 

Minimum.— The  lowest. 

Morphology. — The  study  of  form. 

Moulds,—- A.  class  of  fungi. 

Nidus. — A  nest  or  home. 

Nucleus. — A  very  dense  and  essential  portion  of  a  cell. 

Optimum.— Beat. 

Oxygen. — A  chemical  element  widely  distributed  through  nature. 

Pasteurization. — ^Thei  process  of  eliminating  most  bacteria. 

Parasitic. — Applied  to  those  bacteria  existing  on  living  matter. 

Pathogenic. — Applied  to  those  bacteria  producing  disease. 

Pdpton€«.— Digested  muscle  fiber. 

Pjtri-dish.—A  dish  used  for  plating. 

Photogenic. — Applied  to  bacteria  emitting  light 

Plate.— A.  piece  of  glass  upon  which  solid  media  are  spread  for  the  isolation  of  differ- 
ent species  of  bacteria. 

Platinum.— A  white  metal  withstanding  a  high  degree  of  heat. 

Proteid. — An  albuminous  substance. 

Protoplasm. — A  semi-fluid,  translucent  material  found  in  the  body  of  all  living  cells. 

Real  Motion. — Motion  from  place  to  place. 

iSe/rinflfen^—Refraotive,  glistening. 

Saprogenic. — Applied  to  bacteria  producing  putrefaction. 

Saprophytic.'-A.pplied  to  bacteria  living  on  dead  matter. 

Sireine, — Micrococci  grouped  in  cube-shaped  masses. 

Spirillum  (plural,  spirilla). — Screw  shaped  micro-organism^. 

Sporadic. — Isolated. 

SpO'^.-OvH  glistening  body  inside  of  the  bacterial  cell. 

Spore-walL— The  dense  sheath  covering  the  spore. 

Staphylococcus.— A.  species  of  micrococci  arranged  in  grape-like  clusters. 

Steriliz  ition.-The  process  of  killing  or  removing  all  bacteria. 
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3lreptoeoceui,~-A  speciei  of  miorococci  arraoged  in  chaiLS. 

Tetrad. — A  groupiog  of  four  microcoocL 

Threads.— The  joming  of  bacilli  end  to  end  in  rows.  ' 

Totficoi^entc.— Applied  to  bacteria  producing  poisons. 

TVofis/icoent— Semi-transparent. 

Vegetative  cell.— Cell  capable  of  multiplying, 

Vibrio.— A  comma  shaped  micro  organism. 

reoafo.— Unicellular  plants  which  multiply  by  budding. 

2So6glea.-'A  massing  of  bacteria  by  means  of  an  adhesive  cell  wall. 

Zymogenie.—Kpp]\ed  to  bacteria  producing  fermentation. 


INTRODUCTION. 

The  science  of  bacteriology  has  entered  into  such  an  intimate  relation 
with  the  farmer,  becaase  of  its  connection  with  the  dairy,  the  soil,  the 
silo,  the  diseases  of  animals  and  plants,  and  his  sarronndings,  that  some 
knowledge  of  it  becomes  indispensable  to  him.  Thus  far  he  nas  been  met 
with  reports  and  treatises  of  a  technical  or  semi- technical* character, 
simply  because  reports  and  treatises  assume  that  an  elementary  knowledge 
of  this  subject  exists,  and  because  a  report  or  treatise  cannot  be  written 
absolutely  free  from  terms  of  a  technical  nature.  Explanations  are  not 
satisfactory  where  they  are  short  and  unsystematic. 

The  Michigan  experiment  station  shall  strive  to  make  the  work  in 
bacteriology  useful  to  every  man  who  can  read  the  English  language  and 
is  interested  in  the  matters  of  which  this  science  treats.  To  accomplish 
this  object,  short  and  simply  written  bulletins  will  be  issued  from  time  to 
time,  paving  the  way  for  the  reports  of  experiments  which  must  be  of  a 
semi- scientific  character  from  their  very  nature.  It  is  desired  that 
these  bulletins  be  near  at  hand  for  immediate  reference  and  that  they  be 
wide  enough  in  scope  to  answer  and  explain  the  various  questions  which 
naturally  arise  from  a  perusal  of  bulletins  and  in  practical  life. 

In  a  few  words,  a  general  survey  of  bacteriology,  covering  those  phases 
of  the  science  especially  applicable  to  agricultural  interests,  will  be 
undertaken. 

TERMS. 

Some  confusion  prevails  in  regard  to  the  terms  applied  to  the  organ- 
isms constituting  the  class  of  life  included  in  bacteriology.     Perhaps  the 

most  specific  general  term  in  use  and  most  representative  is 

Bacteria.      bacteria,  that  which   enters  into  the  formation  of  the  term 

Micro-organ- bacteriology;  yet  a  term  so  significant  as  micro-organisms — 

1*™^  small  organisms— must  not  be  disregarded.    Again  we  find  in 

Microbes,      the  word,  microbes,  about  the  same  lullness  of  meaning  as  in 

micro-organisms.  Sometimes  the  most  non-specific  term. 
Germs.  germs,  is  employed,  evidently  because  it  is  short  and  euphon- 
ious, rather  than  from  any  value  it  possesses  in  this  connection. 
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THB  SCIENCE  OF  BACTERIOLOGY. 

Bacteriology  has  for  its  aiifi  the  study  of  bacteria,  in  their  morpbolo^cal 
a  id  chemical  aspects.  Often  the  yeasts  occupy  a  share  of  the  science  along 
with  certain  moulds,  probably  for  no  other  reasons  than  their  close  rela- 
tions to  bacteria  and  the  similarity  of  the  methods  used  for  the  study  of 
each.  Yeast  fermentations  have  always  been  associated  with  the  study  of 
bacteria.  Pasteur  united  them  under  one  common  and  natural  department 
of  experimentation  by  his  early  labors  upon  fermentation. 

WHAT   ABE   BACTEBIA? 

It  is  not  safe  to  attempt  a  definition  inasmuch  as  many  modifications 
would  be  necessary.  A  few  of  their  characteristics  may  be  mentioned,  and 
these  will  convey  to  the  reader  sufficent  data  to  formulate  in  his  own  mind 
a  satisfactory  notion  of  these  minute  forms  of  life.  They  are 
unicellular  plants;  that  is,  instead  of  possessing  a  complex  struc- 
ture of  many  cells,  as  the  plants  visible  to  the  naked  eye,  they 
ar&but  single  cells,  translucent,  and  have  a  definite  form.  In 
their  multiplication,  one  cell  divides  and  produces  two,  each 
of  these  two  divides  and  both  together  produce  four.  A  yeast 
cell,  instead  of  multiplying  by  division  or  fission,  increases  by 


Definition. 
Baoteiia. 


TeMt 


Mooldf. 


Fig.  1.    Teast  cells. 

budding.  From  the  parent  cell  buds  off  a  daughter  cell, 
smaller  than  the  parent  cell.  In  moulds  the  growtii  is  much 
like  twigs,  with  the  formation  of  long  thread-like  shoots. 


CLASSIFICATION  OF  BACTEBIA. 

In  the  animal  and  plant  kingdoms  classifications  are  based  largely  upon 
anatomical  structures  and  physiological  functions.  Form  does  not  take  a 
part  to  any  great  extent  Owing  to  ignorance  of  the  structure  and  func- 
tions of  the  bacterial  cell,  a  classification  based  upon  them  is  infeasible; 
consequently  the  classification  rests  entirely  upon  the  form 
Bacillus'  which  is  easily  studied.  Three  distinct  forms  exist.  The  first 
is  a  rod  shaped  cell,  called  a  bacillus— plural,  bacilli.  Conceive 
little  translucent  rods,  with  rounded,  tapering  or  square  ends, 
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the  length  of  which  is  two  to  ten  times  the  thickness 
of  the  rod.    The  length  of  any  species  varies  consider- 
ably, yet  it  has  its  limitations.     The  diameter  of  the  rod  ^  .— ^  ,^ 
is  more  likely  to  remain  constant,  still  this  will  vary      ^  IT  ^^  \ 
slightly.     The  figures  just  pointed  out  in'^licating  the     ^^       ^^  ^ 
ratio  of  thickness  to  length,  bearing  in  mind  the  con-       ^ 
stancyof  the  diameter,  will  illustrate  the  possibility        ^^-2.  Bacmt 
Siss.  of  variation.     The  size  of  these  cells  is   measured  by  a  unit 

called  t  micro  millimeter  or  micron,  which  is  equal  to  iiAnr*^ 
millimeter,  or  about  yimnr^li  inch.     Tbis  unit  is  indicated  by  the  Greek 
letter  mu-  m.     The  length    of  a    bacillus    will    vary  from    one  to  ten 
microns.    The  bacillus    which    causes    tuberculosis    measures  about  2 
™' or  5^jf]n7^^  I'^cl^  in  length;  that  is,  considering  the  human  red  blood 
corpuscles  equal  to  ^jVo^^    'vs^<^\l  in    diameter,  it  would  require  nearly 
four  bacilli  arranged  in  a  row  end  to  end  to  reach  across  the  cell.    It  is 
possible  to  distint^uish  markings  of  ^J^th  inch  with  the  naked  eye.    In 
order  to  make  a  thread  of  bacilli  as  aoove,  that  would  correspond  to  the 
^\^^  inch,  sixty-two  and  one  half  bacilli  would  be  needed.     There  may  be 
several  hundred  thousand  of  these  bacilli  confined  within  a  drop  of  water. 
Some  bacilli  are  much  longer  and  larger  than  the  tubercle  bacillus,  and 
ibere  are  others  much  smaller.     A  rod,  straight,  whose  length  is  greater 
•    than  its  diameter,  is  usually  called  a  bacillus.    To  a  short,  thick 
Koetoriom.      rod  whose  length  is  about  equal  to  its  diameter,  the  term  ha^- 
ierium  has  been  applied.    In  this  sense  it  is  used  specifically, 
but  is  also  employed  generically  as  the  singular  of  bacteria. 
Microooccus.     Coordinate  with  bacillus  in  the  classification  based  upon  form 
is  the  micrococcus,  a  small  sphere.      Instead  of  being  a  rod 
Shape.  shaped  organism,  as  the  bacillus,  the  micrococcus  is  round  and 

fPCL.         ball  shaped.     The  size  of  a  micrococcus  does  not 
Oy  flf^^  vary  so  much  as  a  bacillus,  yet  it  is  not  constant. 
Qim,  #w  ^    ^^  Some  micrococci  are  much  larger  than  others,  still 

cS%  ^   fiS  ^^^  average  micrococci  have  a  diameter  which  is 
^^    ^  ^'^  about  equal  to  the  diameter    of  a  bacillus.    One 
^^        micron  indicates  about  the  average  diameter  of 
Uicr^Soci,     ^^^'    To  illustrate,  it  would  take  25,000  micro- 
cocci  arranged  as  a  string  of  beads  to  equal  in 
length  the  diameter  of  a  medium  sized  plum.    These  cells  are  not  always 
peirectly  spherical,  "but  may  be  almost  cube  shaped,  compressed  on  sev- 
eral sides,  or  they  may  be  biscuit  shaped  or  may  be  pointed  on  opposite 

sides. 
Spirillum.         Along  with  bacilli  and  micrococci  is  another  form  which 
Shape.  completes    thi^    classification.     This    form  is    screw    shaped 

or  spiral;  the  screw  of  a  corkscrew  fairly 
represents  this  form.   Such  micro-organ- 

isms  are  known   as  spirilla,  the  singu- 

^i».  gf    "^^^     "4    1®^  ^'  which  is  spirillum.     The  lengths 

of  these  bacteria  vary  more  than  any 

of  the  other  forms.    They  may  be  much 

longer  than    any    of    the    bacilli  and 

again    may  not    exceed    some  of    the 

Yibria  **»«.  4.  Spiriua.  shorter  in  length.    There  are  many  of 

•  the  spirilla  made  up  of  segments,  one  segnaent  consisting  of 

only  one  curve  of  the  spiral.     When  a  segment  of  this  kind  exists  by  itself. 
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forming  a  complete  organiBm ,  it  is  usnally  called  a  vibrio.    Thus  we  speak 
of  the  micro-organisms  of  Asiatic  cholera — the  vibrio  of  Asiatic  cholera. 
Classiiication: 

1.  Bacillus — bacilli — rod  shaped  micro-organisms. 

a.  Bacterium — short,  thick  micro-organism. 

2.  Micrococcus — micrococci— spherical  micro-organism. 

3.  Spirillum — spirilla — spiral  micro-organisms. 

a.  Vibrios — single  curved  micro-organisms. 

PBOTOPLASM. 

The  contents  of  a  bacterial  cell  are  normally  homogeneous,  translucent, 
and  refringent,  corresponding  closely  to  the  protoplasm,  a 
Appearance.     s©°ii-floid    and   almost    transparent    mass,    found    in  other 
Nacieoe.         living  cells.    8o  far  as  known  the  cell  possesses  no  nucleus; 
still  evidences  of  its  existence  are  present     While  the  proto- 
plasm is  usually  homogeneous,  there  are  conditions  when  the 
opposite  will  prevail.    Laboratory  workers  are  acquainted  with 
certain  changes  in  the  protoplasm  induced  by  unfavorable  media  upon 
which  they  grow,  by  the  direct  rays  of  the  sun,  by  a  high  degree  of  heat, 
and  by  certain  chemicals.    These  agents  are  artificial.    A  natural  change 
in  the  protoplasm  occurs  when  the  cell  enters  the  stage  of  spoi%  produc- 
tion.   The  protoplasm  will  then  break  up  into  different  sized  granules 
which  move  towards  the  center  and  coalesce. 

CELL  WALL. 

The  sheath  which  encloses  the  protoplasm  is  of  great  interest  as  well 
as  importance.    Its  composition  seems  to  be  that  of  woody 

compoeition.  fiber,  cellulose,^  as  has  been  established  bv  micro  chemists. 

Demoiutra-  The  demonstration  of  it  is  dependent  largely  upon  inference 
tion.  |^Q(]  analogy.  Owing  to  certain  peculiar  arrangements  of  bac- 
teria and  the  linking  of  cells,  it  does  not  seem  possible  that 

such  could  occur  unless  the  cell  be  sheathed.    Again,  by  the  action  of 

iodine,  the  protoplasm  can  be  made  to  retract  from  the  cell  wall,  leaving 
it  behind,  unassociated  with  anything,  as  a  well  defined  line. 

capeaies.  With  Certain  species  the  cell  wall  becomes  enlarged  resembling 
a  gelatinous  mass.     When  this  is  characteristic  of  a  species, 

it  is  spoken  of  as  a  capsulated  micro-organism.  The  great  importance 
belonging  to  the  cell  walls  of  bacteria  is  their  power  to  resist 

a«aittaiice.  extcmal  agents  of  destruction.  While  the  cell  wall  of  one 
species  will  resist  a  comparatively  high  decree  of  heat  or  low 

degree  of  cold,  that  of  another  stems  to  have  no  resistbg  power  at  all. 

Someone  may  ask  whether  this  power  of  resistance  does  not  lie  in  some 

other  portion  of  the  cell  structure;  perhaps  it  does,  but  the  indications 

lead  us  to  believe  that  the  cell  wall  is  the  greatest  factor.     More  light  will 

be  shed  upon  this  matter  as  we  proceed.     At  this  point  a  consideration  of 

motion  and  flagella  will  be  fittipg. 

MOTION 

Many  bacteria  move  and  their  motions  differ.     One  species 
KindB.  has  a  tumbliufi:  motion  through  the  liquid  in  which  it  is  sus- 

pended, another  a  darting  motion,  and  still  another  a  snake- 
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like  motion,  all  of  which  are  progressive,  moving  from  one 
place  to  another.  These  bacteria  possess  actual  motion.  There 
are  other  bacteria  which  have  only  a  vibratory  motion,  or  an 
up  aDd  down  motion,  but  do  not  move  from  one  place  to  another. 
This  kiud  of  motion  is  known  as  Brownian  motion.  Again, 
there  are  other  bacteria  which  remaiu  absolutely  stilL 


FLAGELLA. 

Associated  with  actual  motion  in  bacteria  are  organs  of  propulsion, 
called  flagella,  cilia,  and  even  whips,  becausti  they  are  whip-like 

oooipcMitioii.  appendages.  From  some  of  their  reactions  to  stains;  they 
resr  mble  the  structure  of  the  cell  wall,  and  may  be  merely  a 
continuation;  vet  if  they  really  are  concerned  in  the  move- 
men  t49,  it  would  seem  more  plausible  to  consider  protoplasm 
as  part  of  their  structure.  Bacteria  differ  widely  in  the  arrange 
ment  of  their  flagella.  The  bacillus  mny  have  but  one  flagellum 
or  it  may  have  numerous  flagella.     When  possessing  only  one, 

it  is  placed  at  the  end,  but  if  many,  they 

radiate  from   all    sides.    In  the  micro- 
coccus the  whip  proceeds  from  the  side. 

Very  few  micrococci  are  known  to  have 

whips.      The    true     spirilla   possess  a 

bunch  of  flagella  at  each  end,  and  the 
vibrio  a  single  whip  at  the 
end.  The  ordinary  flagella 
are  three  to  ten  or  twelve 
tim^  s  the  length  of  the  micro- 
organism. In  a  few  species, 
what    are    known  as    giant 

whips  have  been  found  which  are  forty 

to  sixty  times  the  length  of  the  micro-organism. 


SlM. 


»Uot. 


Flagella. 


8POBE8. 

In  the  discussion  of  protoplasm,  reference  was  made  to  its  condition 
jnst  before  the  formation  of  the  spore.      It  becomes  granular 
Kormaaon.      and  more  refringent.     The  granules  gradually  proceed  towards 
that  portion  of  the  cell,  where  the  spore  is  in  process  of  forma- 
tion; there  they  coalesce,  take  on  a  membrane  or  sheath  and  assume  the 

form  of  a  spore.     This  spore  may  be  located 

LoeatioB.        at  the  end  of  the  cell,  at  the  middle,  or  any 

place  between  the  middle   and  the  end.     It 

may  be  wider  than   the  cell,  thus  causing  a 

bulging.     In   such   a  case,   when   the  spore 

is  located  at  the  end,  it  will  produce  a  club      Fig.«.  Spores. 

shaped  or  a  drum  stick  shaped  micro-organism.     When  the  spore  is  in  the 

middle  and  produces   a  bulging,  it  gives  lise  to   the  Clostridium  form. 

Wherever  the  spore  is  in  the  cell,  it  undergoes  about  the  same  life  history. 

As  soon  as  the  cell  has  produced  its  spore,  it  will  begin  to  dis- 

Germination.   integrate  and  eventually  leave  the  spore  free.     This  spore  will 

not  generally  germinate  when  left  in  the  same  medium  in  which 

it  was  produced,  but  if  traubferred  to  a  suitable  medium  will 
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develop  into  another  cell;  that  is,  a  cell  may  produce  a  spore,  but  it  dies  in 
the  act;  yet  it  has  its  life  continued  through  the  spore  which  will  in  turn 
give  rise  to  a  cell.     Sporulation  does  not  mean  multiplication  but  simply 
a  transmission  of  life.   :  When  the  spore  germinates,  it  throws 
Endoepores.     off  the  sheath  enshrouding  it  and  the  young  cell  comes  forth. 
This  mode  of  formation,  when  the  spore  is  within  the  cell,  is 
called  endospore  formation.    In  this  class  the  spores  appear  as  bright 
oval  bodies,  highly  refractive,  much  more  so  than  the  protoplasm  of  the 
cell,  and  markedly  uniform.     On  the  other  hana,  there  are 
Arthrcwpoces.  those  cells  which  become  more  refringent  as  a  whole,  seem  to 
resist  staining  reagents  more  than  their  associate  bacteria,  and 
in  short  to  assume  the  qualities  of  a  spora     Such  spores  if 
they  do  actually  exist  are  called  arthrospores.      There  are  many  bacteria 
in  which  no  spore  formation  has  been  observed;  for  this  reason  this  indef- 
inite class  of  arthrospores  has  crept  in;  still  it  bears  with  it  considerable 
valuable  evidence.     Certain  spore  bearing  bacteria  when  grown 
AapoKHcenio.    under  unfavorable  conditions  will  cease  to  produce  sporea 
Spore  wau.      Such  bacteria  are  called  asporogenic  bacteria.    The  spore  wall 
which  breaks  away  when  the  young  microbe  starts  on  its  career, 
is  of  the  greatest  importance  in  the  bacteriological  economy. 
Resistanae.      It  is  perhaps  one  of  the  most  resistant  and  impenetrable  of  sub- 
stances making  up  plant  life.     Were  it  not  for  the  spores,  bac- 
teria would  be  easily  eradicated.     They  are  exceedingly  resistant  to  heat, 
sunlight,  dessication,  stains  and  chemicals.    Spores  are  known  which  will 
resist  twelve  hours  of  steaming,  will  live  for  months  in  the  direct  rays  of 
the  sun,  will  endure  for  years  in  dust,  will  not  react  to  ordinary  staining 
methods,  and  will  be  unharmed  after  hours  in  a  strong  germicidal  solution. 
This  feature  of  the  morphology  of  bacteria  plays  a  decided  practical  r6le 
in  bacteriology.    The  inability  to  sterilize  milk  is  largely  due  to  this  char- 
acteristic  of  some  bacteria;  the  continuous  existence  of  anthrax  in  some 
localities  is  also  based  upon  this  fact.    Spores  are  the  most  formidable 
obstacles  a  bacteriologist  has  to  contend  with. 

GROUPING  OP  BAOTEBIA. 

Besides  the  classification  of  bacteria  founded  upon  forms  and  spores, 
there  is  another  not  used  so  much  to  systematize  bacteria,  but  to  a  con- 
siderable extent  as  a  characteristic  in  the  identification  of  species.  Some 
bacilli  always  remain  ununited  with  others  of  their  kind;  there  are  those 

which  unite  in  pairs. 
Threads.         the  Buds  are  contiguous 

to  each  other,  and  still  ( 
those  which  form  long  threads  or 
rows,  united  end  to  end.  Again 
bacilli  may  haive  characteristic 
groupings;  the  bacillus  of  tuber- 
culosis is  generally  arranged  in 
clusters  of  three,  four,  or  more 
bacilli,  and  the  grouping  of  these 

bacilli  is  not  peculiar  to  any  other  _ 

variety.  With  the  micrococci,  the  CH j*,. 

groupings  are    more    noticeable  Fig.  7.  Threads  of  baoiUL 

and  pronounced.     As  with  bacilli,  micrococci  may  be  arranged  alone  or  in 
pairs  and  other  (groups.    They  are  not  especially  designated  when  existing 
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alone,  separated  from  others,  but  when 
united  in  pairs,  they  are  called  diplo- 
cocci.     Groups  of  fours  are  also  quite  f^wwf   q^ 
common  and  to  these  groups  the  name,  ^  ^^  gQ^ 
tetrads,  is  given.      Another  arrange- 
ment is  where  several  of  these  tetreuds 
are  arranged  and  brought  together  so 
as  to  form  a  cube.     These  cube-like  masses  are 
If  micrococci  are  arrans:ed  together  so  that  one  fol- 
lows the  other  in  a  line,  they  will  have  the  appearance  of  a 
chain    or    a    string    of         niitt^         ^ 
beads.     Oocci   so  joined        Xnk  m^^ 
are  known  as  streptococci.    ^^^^B    '^ 
Tbey  may  be  arranged  jMi        C^ 
in  bunches  looking  much    ^^  **'     O^ 
like  a  cluster  of  grapes; 
when    so    grouped  they     ^t-n.  suphyiococd. 
streptococci,  are  called  staphvlococci.     Bacteria  in  general 
are  many  times  found  in  large  masses  visible  to  the  naked  eye, 
and  are  closely  adherent  to    each  other.    Such   masses  are 
Zoogiea.  zoOi^lea.     This  condition  is  usually  produced  by  the  structure 

r»f  the  cell  wall  in  such  cases.  There  seems  to  be  a  gelatinous 
substance  s  irrouudiug  the  cell  due  to  a  hydrated  condition  of  the  cell 
walL 

FISSION. 

The  matter  of  fission  or  division  in  bacteria  influences  largely  their 
arrangement  or  grouping.    It  is  easy  to  conceive  a  bacillus  dividing  in 
two  and  these  two  in  four  and  so  on  by  constrictions  which 
simdeFiMion.  gradually  separate  the  bacilli.     If  these  constrictions  are  com- 
plete, the  bacilli  will  appear  single,  if  not  tbey  will  form  in 
threads.     The  same  thing  takes  place  with  micrococci;  if  the 
constrictions  are  complete,  they  are  single;  if  not  complete,  they  form 
chains  which  correspond  to  threads  of  bacilli.     By  some  authors  these 
words  thread  and  chain  are  used  synonymously.    Should  a  micrococcus 
divide  and  form  two,  a  diplococcus  would  exist,  but  if  these 
two  should  divide  in  a  direction  opposite  to  the  first,  a  group 
of  four  or  a  tetrad  would  be  formed.    In  this  case  there  are 
divisions  in  two  directions.    Now  consider  a  division  of  the 
cocci  constituting  the  tetrad  in  a  third  direction,  producing  a 
cub#  shaped  mass,  the  resulting  group  would  be   a  sarcine. 
MiiitipUeation.Throngh    fission,   multiplication  of    bacteria  occurs.      When 
placed  under  proper  conditions  it  is  very  rapid,  in  some  species 
every   half  hour.    This   increase  in    a  geometrical  ratio  conveys  some 
notion  of  the  number  of  bacteria  one  micro-organism  will  give  rise  to  in 
th**  course  of  twenty-four  hours.     The  multiplication  would  be  like  this: 
At  the  beginning  there  is  one  bacillus. 

end  of  the  first  half  hour  there  will  be  two  bacilli 


Donble 
Fiaiuon. 


TrIppU 


f^Mloll. 


second 
"  third     " 
"  fourth  " 
"  fifth      " 
"sixth    " 


four 
eight    " 
sixteen  bacilli, 
thirty-two  bacilli 
sixty-four 


"  seventh  half  hour  there  will  be  one  hundred  twenty- 
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eight  bacilli.  This  is  three  hours  and  one-half  from  the  beginning  of  the 
multiplication.  At  the  end  of  the  tenth  hour,  following  out  the  same 
ratio  of  increase,  there  will  be  one  million  one  hundred  seventy-six  thou- 
sand  five  hundred  and  seventy-six.  Computations  made  concerning  the 
multiplication  of  one  micro-orcanism  for  a  week's  time,  provided  every- 
thing were  favorable,  give  startling  results. 

Classification  according  to  fission: 

1.  Bacilli: 

a.  Threads — bacilli  united  end  to  end  in  a  row. 

2.  Micrococci: 

a.  Diplococci — micrococci  arranged  in  pairs. 

b.  Tetrads—  "  "  "  fours. 

c.  Sarcines —  "  "  "  cubes.    ' 

d.  Streptococci —    **  "  "  chains. 

e.  Stapylococci —   "  "  "  clusters. 
ZoOglea — the  massing  of  bacteria. 


LIFE  BEQUIBBMENTS  OF  BACTERIA. 

Like  other  plants  bacteria  demand  proper  conditions  before  they  will 
develop;  food  suitable  for  their  assimilation,  moisture  sufficient  for  com- 
plete solution  of  the  food,  a  reaction  neither  sironglv  acid  nor  alkaline, 
and  a  proper  temperature  to  favor  their  growth.  Wheat  will  not  grow 
unless  these  factors  are  observed.  If  the  soil  is  void  of  richness,  the  grain 
of  wheat  sprouts  and  withers  away;  if  moisture  is  wanting,  it  may  not 
sprout  at  all;  if  the  temperature  is  low,  it  scarcely  grows;  and  if  the 
reaction  of  the  soil  is  wrong  the  life  is  stunted,  as  in  the  alkali  tracts  of 
the  west.  Wheat  will  grow  in  some  soils  while  in  others  it  is  poisoned. 
Some  fields  will  produce  forty  or  fifty  bushels  to  the  acre,  and  other  fields 
will  merely  return  the  seed.  Again  there  are  those  plants  which  will  grow 
where  the  wheat  will  not,  illustrating  the  fact  that  each  species  of  plants 
has  its  optimum  soil.  Just  as  with  higher  plants,  so  it  is  with  bacteria. 
Some  will  grow  well  on  a  soil  where  others  will  not;  on  certain  soils  there 
are  those  which  will  not  develop  at  all.  Each  species  of  bacteria  has  a 
soil  which  is  best  adapted  to  that  species.  There  are  however  certain  ele- 
ments which  are  absolutely  necessary  to  their  growth  and  which  must 

enter  into  their  food. 
Pood.  Nitrogen  is  one  of  them.    Remove  all  traces  of  nitrogen  from 

Nitrogwi.  their  food  and  they  will  not  grow.  Absolutely  pure  fat  will 
not  undergo  decomposition,  neither  will  an  absolutely  pure 
sugar  solution  ferment  In  fat  there  is  no  nitrogen  and  sugar  is  free  from 
it.  The  sources  of  nitrogen  are  however  numerous.  When  bacteria  act 
upon  a  bald  rock  protruding  above  the  ground,  they  do  not  gain  their 
nitrogen  supply  from  the  rock  but  from  traces  of  ammonia  in  the  air  and 
from  the  free  nitrogen  of  the  air.  These  substances  which  they  gain  from 
the  air  they  convert  into  nitric  and  nitrous  acids  and  utilize  what  nitrogen 
they  need  for  their  own  economy.  In  the  soil,  decomposing  organic 
matter,  such  as  decaying  plants,  is  present  to  furnish  the  required  nitrogen. 
Water  has  enough  nitrogenous  material  suspended  in  it  and  in  solution  to 
provide  a  rich  nidus  for  the  multiplication  of  bacteria.     Disseminated 
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througb  the  air,  traces  of  nitrogenous  componnds  are  found.     No  matter 

in  what  direction  the  attention  is  turned,  there  is  sufficient 
Oznm.         nitrogen  for  the  needs  of  bacteria. 

Oxygen  is  also  essential  to  bacteria.    Many  of  them  require 

the  free  oxygen  of  the  air  the  same  as  man;  but  others  are 
AaroUomod  poisoned  by  this  same  free  oxygen;  that  is,  there  are  those  bac- 
AnMrobie.      teiia  which  will  not  grow  in  the  presence  of  air.     Two  classes 

of  bacterid  therefore  spring  from  their  reactions  to  oxygen  of 
the  air,  the  one  requiring  this  oxygen,  the  aerobic  bacteria;  the  other 
poisoned  by  this  free  oxygen,  the  anaerobic  bacteria.  From  this  the  con- 
clusion must  not  be  drawn  that  the  free  oxygen  of  the  air  is  the  only 
source  for  the  aerobic  bacteria,  and  that  the  anadrobic  bacteria  do  with- 
out oxygen  in  any  form;  on  the  contrary  both  classes  utilize  oxygen  in 
combination  with  other  elements  as  found  io  organic  matter. 

Bacteria  as  a  rule  are  unable  to  absorb  carbonic  acid  gas  as 
oarbon.  the  higher  plants  with  their  chlorophyll,  yet  some  of  them  are 

able  to  employ  it  in  their  functional  processes.     For  their  own 

sustenance  they  obtain  their  carbon  along  with  the  other  ele- 
Hydroceo,  meuts  in  organic  substances.  This  is  also  true  of  hydrogen, 
PiKNpbonu,  phosphorus,  sulphur,  and  inorganic  salts  necessary  to  their 
saiphnr.  etc.  development. 

No  bacterial  development  occurs   without   the  presence  of 
Moisture,      moisture.     Whenever  the  micro-organism  finds  a  dry  habitat  it 

ceases  to  grow,  although  it  may  remain  alive  for  days  and 
months.  Bacteria  stand  in  need  of  moisture  as  much  as  the  wheat  plant. 
The  spore,  the  most  resistant  form  of  the  micro-organism,  may  lie  dormant 
for  years  if  moisture  is  absent.  Like  the  grain  of  wheat,  it  will  not  germi- 
nate unless  sufficient  moisture  prevails.  Dust  contains  life,  but  it  is  not 
until    it    reaches  a   humid  condition  that  it  gives  activity   to   the  life 

within. 
Temper-  Bacteria  differ  widely  in  their  relation  to  temperature,  but 

ature.        every  species  has  its  minimum,  optimum,  and  maximum;  that 

is,  there  is  a  point  so  low  at  which  a  certain  species  will  cease 
to  grow  and  one  so  high  that  it  will  not  develop,  and  between  these  ex- 
tremes  a  point  will  be  found  at  which  this  species  will  flourish  best.  Each 
species  has  its  own  minimum,  optimum,  and  maximum  temperature. 
Some  bacteria  will  grow  at  8°  0.  [46°  F.]  and  others  at  70°  C.  [166°  F.]. 
As  a  rule,  however,  those  found  outside  of  tbe  animal  body  will  grow  best 
at  about  28°  C.  [82°  F.]  to  30°  0.  [86°  F.].  and  those  connected  with 
infectious  diseases  require  b7J°  C.  [98°  F.  ]  for  their  optimum.  The 
tubercle  bacillus  develops  only  within  a  range  of  two  degrees  and 
others  have  a  very  narrow  range  of  temperature,  as  the  bacillus  of  glanders 
and  the  micrococcus  of  pneumonia;  still  most  bacteria  have  a  latitude  of 
15°  or  20°  in  which  they  will  grow.  Meat  kept  below  15°  C.  [59°  F.]  will 
not  decompose  rapidly  and  milk  will  remain  sweet  much  longer  at  this 
temperature,  simply  because  the  bacteria  lie  dormant  and  will  not  grow. 
Change  in  temperature  is  quickly  noticed  by  bacteria. 

Bacteria  will  not  bear  a  strongly  acid  or  alkaline  solution. 
Reaction.      They  may  remain  alive  but  refuse  to  grow.     Some  bacteria  will 

grow  in  a  slightly  acid  medium,  but  the  reaction  most  favorable 
to  bacteria  as  a  class  is  neutral  or  slightly  alkaline. 
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SAPROPHYTIC   AND   PARASITIC   BACTERIA. 

According  to  habitat,  bacteria  may  be  divided  into  two  classes,  sapro- 
phytic, those  which  live  x)n  dead  matter;  parasitic,  those  which  live  on 
living  matter.  Among  the  saprophytic  are  found  the  bacteria  of  the  soil, 
air,  and  water,  and  any  which  do  not  find  their  natural  conditions  when 
living  matter  is  present.  On  the  other  hand,  a  truly  parasitic  micro-organ- 
ism will  not  live  unless  associated  with  life.  Nearly  all  the  bacteria  pro- 
ducing infectious  diseases  are  able  to  live  on  both  living  and  dead  material. 
There  are  no  fast  lines  to  be  drawn  in  this  matter  of  classification. 

PATHOGENIO  AND  NON-PATHOGENIO  BACTERIA. 

The  first  of  these  produce  disease  by  arresting  certain  functions  of  the 
organism  or  by  a  change  in  their  tissues.  Poisons  emanating  from  this 
class  of  microorganisms  enter  the  circulation  and  give  rise  to  tnesymtoms 
manifested  in  the  disease.  The  non- pathogenic  bacteria  are  unable  to 
develop  poisons  or  institute  changes  within  the  animal  or  plant  economy. 

DISTRIBUTION   OF   BACTERIA. 

The  requirements  of  bacteria  indicate  their  distribution,  for  each  factor 
entering  into  these  requirements  must  determine  the  existence  of  bacteria 
in  any  geographical  location.  As  an  illustration  of  this,  the  factor,  mois- 
ture, could  be  well  employed.  It  has  been  said  that  moisture  is  essential  to 
bacterial  growth.  Other  conditions  being  suitable,  where  moisture  is, 
bacterial  growth  will  be  abundant,  without  it,  there  will  be  no  develop- 
ment whatever.  Put  away  a  piece  of  leather  in  a  moist  cellar,  it  will  con- 
tract moisture  and  upon  its  surface  will  be  noticed  certain  fungus  growths; 
place  it  then  in  a  dry  atmosphere,  the  fungus  growths  will  disappear. 
What  explanation  can  be  offered!  The  light  may  have  some  influence, 
yet  leather  will  mould  in  light,  if  moisture  is  present,  but  will  not  mould 
if  there  is  an  absence  of  moisture.  Bacteria  act  as  the  moulds.  Bemove 
the  moisture  from  a  piece  of  meat  and  it  will  keep  indefinitely.  Fruit  is 
dried  that  it  may  keep  any  length  of  time;  if  moisture  were  to  be  supplied 
to  that  dried  fruit,  it  would  decompose  within  a  few  hours.  Oats  in  a  shock 
are  safe  against  mould  and  decay  till  the  rain  provides  moistare  for  the 
latent  life  that  is  ready  to  germinate.  Consider  for  a  moment  the  decom- 
position that  is  constantly  in  process.  Organic  matter  everywhere  will 
decay  if  moisture  is  present,  take  away  the  moisture  and  the  decomposition 
will  stop.  There  are  certain  localities  where  an  animal  will  dry  up,  when 
falling  dead,  because  the  moisture  is  so  rapidly  evaporated  that  the 
bacteria  will  not  have  an  opportunity  to  begin  their  operations  of  disinte- 
gration. Not  far  from  this  locality  the  opposite  may  exist.  The  animal 
will  fall  dead,  and  the  bacteria  will  soon  commence  their  work  of  disasso- 
ciation;  not  long  after  the  animal  will  be  reduced  to  the  ashes  from  which 
it  sprang.  Moisture,  however,  is  only  a  factor  in  the  distribution  of 
bacteria  and  has  been  used  merely  to  illustrate  the  importance  of  single 
factors  in  the  determination  of  bacteria  any  where  in  nature.  The  other 
factors,  food,  temperature,  reaction  of  media,  each  in  turn  could  be  shown 
to  render  a  part  in  the  distribution  of  bacteria,  as  important  as  moisture, 
but  their  importance  will  appear  without  especial  illustration  in  the  body 
of  the  discassion. 
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This  snbject  preeents  treatment  under  three  distinct  heads,  althongh  a 
few  media  of  distribution  may  scarcely  be  classified,  and  will  accordingly 
be  considered  separately.     These  three  heads  are: 

1.  Air. 

2.  Water. 

3.  Soil 

• 
Air.  The  air  can  hardly  be  regarded  as  a  natural  home  for  bacteria, 

notwithstanding  the  fact  that  many  are  found  there.  Most  of 
the  species  found  in  the  atmosphere  are  non-infectious;  very  few  path- 
ogenic bacteria  have  had  their  presence  demonstrated  by  direct  examina- 
tion. Organic  matter  and  moisture  are  the  measure  of  bacterial  life  in  the 
air  about  us.  The  dust  which  rises  from  the  streets,  laden  with  pulverized 
sputa  of  people  with  infectious  diseases,  and  filled  with  the  offal  of  horses, 
disseminates  through  the  air  a  multitude  of  bacteria.  The  material  con- 
veyed directly  to  the  air  from  the  lungs  of  the  inhabitants  and  the 
sweepings  from  houses  and  shops  provide  a  fertile  soil  for  bacteria.  The 
ware- room  where  rags  are  handled  and  skins  are  carted  about,  numbers  its 
victims  every  year,  the  one  dying  of  cholera,  the  other  of  anthrax.  The 
city  has  the  largest  number  of  bacteria,  mid-ocean  the  smallest.  Where 
life  is  so  active  and  every  foot  covered  by  habitation,  it  is  a  natural  result 
that  the  air  of  the  city  should  furnish  its  equally  dense  proportion  of  life. 
Mid-ocean  on  the  contrary  has  little  opportunity  of  feeding  micro-organisms 
although  moisture  may  be  in  abundance.  The  air  is  consequently  practi- 
cally free  from  bacteria.  The  extremes  have  been  drawn.  The  country 
with  its  scattered  dwellings,  the  plain  with  its  single  house,  the  mountain 
with  its  bare  rock, — all  or  which  appear  mid-way  between  the  city  and 
mid- ocean, — are  not  able  to  muster  a  regiment  of  bacteria  to  antagonize  man. 
There  are  the  winds  and  currents  of  the  air  to  carry  these  fine  particles  of 
life  over  miles  of  country.  Cinders  from  a  volcano  have  been  estimated 
to  pass  through  hundreds  of  miles  of  air  before  they  fell,  and  cinders  are 
hardly  comparable  with  bacteria.  It  is  impossible  to  state  the  influence  of 
currents  of  air  upon  bacteria,  yet  it  must  be  great.  Influenced  greatly  as 
they  may  be  by  currents  of  air  and  wind,  bacteria  always  gravitate  towards 

theground  and  will  eventually  reach  the  soil. 
Water.  Water  may  contain  very  many  or  very  few  bacteria;  it  rests 

wholly  upon  the  kind  and  supply  of  food.  Bivers  flowing  down 
the  sides  of  mountains  covered  with  dense  wildernesses,  lakes  whose  banks 
are  free  from  inhabitants,  and  seas  which  measure  thousands  of  miles  in 
extent  can  boast  of  a  scarcity  of  bacteria.  There  is  but  little  decaying 
matter  to  be  transported  by  these  waters,  and  little  opportunity  for  gather- 
ing sewage  of  habitable  districts  to  supply  the  little  nourishment  required 
for  the  growth  of  bacteria.  From  the  other  side,  view  the  conditions  ex- 
isting along  streams  in  our  thickly  settled  states  where  town  after  town 
pours  its  sewage  into  them  and  where  there  are  only  two  or  three  miles 
intervening  between  the  towns  for  purification;  also  regard  the  borders  of 
our  lakes,  where  large  cities  have  their  intake  t)ipe  for  their  water  supply 
only  a  few  vards  away  from  the  outlet  of  the  sewerage  system.  The  water 
about  the  shores  of  lakes  is  usually  very  quiet  and  there  is  little  chance 
for  bacterial  life  to  vanish.  Here  is  the  best  food  imaginable  for  growing 
bacteria.  The  waters  of  such  places  are  pregnant  witti  these  forms,  some 
of  which  are  detrimental  and  some  h-airmless.  Bncteria  are  associated  with 
habitation;  they  are  essential  for  the  reduction  of  the  organic  wastes  given 
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oflF  by  man,  and  nature  has  her  way  of  disposing  of  them  over  which  man 
has  little  control.  It  may  be  asked  what  condition  is  found  in  under- 
ground streams  and  wells.  There  are  many  springs  which  have  their 
source  deep  in  the  earth,  the  fountain  of  whose  water  may  or  may  not  be 
free  from  contamination.  Imagine  two  strata  of  rocks  which  emerge  from 
the  earth  at  a  thickly  inhabited  district  and  rich  in  filth.  Prom  this  spot 
the  water  may  percolate  through  the  soil  between  the  strata  of  rocks  and 
in  time  find  its  exit  in  a  sparkling  spring  of  water.  It  is  a  matter  of  quite 
common  occurrence  to  find  living  infusoria  in  such  water  which  are  gener- 
ally traceable  to  a  source  of  surface  water.  How  much  easier  it  would  be 
for  bacteria  to  find  their  way!  What  applies  to  a  spring,  applies  equally 
to  a  well;  and  many  times  wells  are  discovered  to  be  the  receptacle  of  a 
back-yard  cesspool.  Bain  water  is  usually  comparatively  free  from  injuri- 
ous bacteria,  provided  the  cistern  is  clean  and  the  first  dash  from  the  roof 

during  a  rain  storm  be  turned  into  the  waste  pipes. 
Soil.  While  in  some  respects  soil  does  not  bear  so  much  interest 

as  water,  in  others  it  conveys  a  richness  of  interest  to  our  minds 
which  neither  air  nor  water  has  presented.  In  the  early  days  of  bacteri- 
ology little  was  thought  of  bacteria  in  connection  with  growing  crops;  now 
it  promises  to  be  one  of  the  richest  as  well  as  most  formidable  branches  of 
bacteriology.  Every  new  fact  that  comes  to  light  in  connection  with 
nitrifying  bacteria  signifies  the  possibilities  of  this  line  of  work.  When 
the  farmer  spreads  broadcast  his  barnyard  manure  or  his  blacking  upon 
his  fields,  he  does  not  add  so  many  chemical  constituents  as  he  does  bac- 
teria which  will  change  his  soil  to  profitable  and  utilizable  fields.  The 
nitrogen  of  nature  which  was  growing  so  scarce  before  the  eccentricities  of 
the  nitrifying  bacteria  were  known,  will  doubtless  cease  to  be  a  speculative 
element  in  the  presence  of  this  class  of  bacteria.  Not  only  does  the  soil 
furnish  nitrifying  bacteria  but  also  putrifying  and  other  fermenting  bac- 
teria. In  a  heap  of  compost  there  will  be  found  millions  of  bacteria  at 
work  upon  the  material  forming  it  Each  species  represents  a  specific 
function  to  a  certain  degree.  The  slops  in  the  back-yard,  the  decaying 
matter  stored  in  the  cellar,  the  putrifying  material  scattered  about  the  lot, — 
all  are  the  homes  of  bacteria.  The  city  soil,  where  there  is  so  much  filth, 
incubates  bacteria  day  and  night,  and  the  ground  is  burdened  with  them. 
Here  is  the  home  of  the  tetanus  bacillus  which  gives  rise  to  lockjaw,  here 
the  typhoid  bacillus  sojourns,  and  here  the  source  of  many  other  infectious 
bacteria.  A  pasture  upon  which  cattle  diseased  with  anthrax  have  died 
may  harbor  the  bacillus  for  years.  The  bacillus  of  blackleg  also  lives  in 
the  soil  and  finds  its  way  into  the  tissues  with  little  difficulty.  Dissemina- 
ted through  the  soil  are  bacteria  of  nearly  every  kind,  from  those  useful 
to  man  to  those  the  most  detrimental.  In  the  old  inhabited  districts  of 
Europe,  where  filth  has  accumulated  for  centuries,  some  of  these  most  in- 
jurious bacteria  may  be  found  in  large  numbers.  In  such  localities  it  is 
not  infrequent  for  a  lad  to  run  a  rusty  nail  of  the  soil  into  his  foot  and  die 
in  a  short  time  of  lockjaw.  The  anthrax  districts  are  well  defined  in 
Europe;  maps  are  made  designating  the  exact  positions  of  these  places. 
This  is  also  true  of  blackleg,  but  the  districts  are  not  so  well  defined. 
There  are  sporadic  cases  which  can  usually  be  accounted  for  in  each  in- 
stance by  some  peculiar  circumstances.  A  field  unbroken  by  the  plow 
and  untrampled  by  animals  with  infectious  diseases  contains  little  danger 
from  its  supply  of  bacteria,  for  thev  are  of  the  variety  which  do  no  harm 
pathogenically.    Sandy  tracts  of  land  have  few  bacteria  owing  to  the 
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scarcity  of  organic  matter  and  in  many  cases  of  moisture.    Moisture  and 
organic  matter  in  the  soil  govern  the  activity  and  change  connected  with 

it,  and  indicate  the  valne  of  the  land. 
Animal*  To  make  this  heading  coordinate  with  air,  water,  and  soil, 

and  would  be  an  illogical  division,  and  to  make  it  subordinate  is  not 

Plants.  reasonable.    It  is  distinct    Animals  and  plants  shelter  bacteria 

and  influence  their  distribution  so  greatly  that  it  may  truth- 
fully be  said  that  they  would  have  no  distribution  were  it  not  for  these 
agents.  Diseases  of  animals,  tuberculosis,  for  instance,  would  not  extend 
from  pole  to  pole,  if  it  were  not  through  the  instrumentality  of  animals. 
Diseases  of  plants  do  not  differ  much  in  this  respect.  Established  facts 
bear  out  this  statement  and  point  out  the  relation  of  bacteria  to  animals 
so  far  as  distribution  is  concerned.  Aside  from  animals  and  plants  there 
are  doubtless  other  means  operating  about  which  nothing  is  known.  With 
the  amount  of  work  that  is  now  under  way,  it  is  fair  to  predict  that  the 
avenues  of  travel  used  by  bacteria  will  gradually  become  familiar  to  bac- 
teriologists in  the  near  future.  Methods  will  be  devised  to  intercept  them 
in  their  movements. 

BAOTEBIAL  FUNCTIONS. 

Meat  placed  awav  for  a  short  time  will  often  reveal  red  and  yellow  spots 
and  in  fact  spots  of  almost  any  color. 

Many  have  witnessed  a  pool  of  water  which  would  change  in  color  as  a 
changeable  silk,  when  viewing  it  from  different  place& 

The  phosphoresence  of  the  sea  has  been  marveled  at  repeatedly.  All 
have  heard  about  it  if  not.  seen  it. 

Every  housewife  is  conversant  with  the  methods  of  using  yeast  to  make 
bread,  and  wonders  how  a  bit  of  yeast  will  render  light  a  panful  of  bread 
dough. 

The  dairyman  waits  for  the  souring  of  his  milk  with  the  same  degree 
of  assurance  as  he  awaits  the  arising  of  the  sun. 

The  farmer  makes  his  cider  and  regrets  that  it  becomes  vinegar  so  quickly. 

There  are  very  few  who  have  not  looked  over  the  surface  of  a  swamp  and 
seen  air  bubbles  rising  to  the  surface  of  the  water. 

Meat  will  decompose  before  it  is  consumed  and  in  this  condition  it  has 
been  eaten  to  the  detriment  of  health. 

Villages  have  been  poisoned  by  attending  an  ice  cream  festival  or  drink- 
ing the  milk  procured  from  a  single  milkman. 

All  these  phenomena  have  come  to  the  attention  of  everybody.  Have 
they  all  a  meaning  and  are  they  associated  with  bacteria?  Some  of  them 
suggest  a  lengthy  treatment,  yet  at  this  stage  satisfaction  will  have  to  be 
gained  from  very  brief  statements,  since  in  some  of  these  matters  future 
consideration  will  be  given.  When  bacteria  are  Btudied  in  their  above 
relations  one  simply  studies  their  offices  in  nature,  what  they  do  and  to 
what  products  they  give  rise.  This  part  of  bacteriology  is  one  of  the  most 
useful,  fruitful,  and  practical  relations  of  bacteria.  Perhaps  the  investiga- 
tion of  bacterial  products  has  led  to  more  beneficial  results  than  any  other 
line  ot  the  science.    The  suggestions  made  at  the  beginning  of  this  subject 

upon  functions  only  introduce  us  to  a  wide  field  of  research. 

Chiomo-  For  many  years  there  has  always  been  food  for  superstitious 

•wio  people  in  the  fact  that  spots  of  blood  would  appear  upon  their 

Baetoria.  ^     meat  or  bread.    They  considered  them  to  be  drops  of  blood 

deposited  there  by  some  supernatural  power.    At  other  times 
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they  have  noticed  that  their  milk  was  colored  bine,  red  or  green.  Bacteria 
are  at  work  producing  pigments  of  various  colors.  They  evidently  secrete 
a  substance  which  in  contact  with  the  oxygen  of  the  air  becomes  colored. 
In  the  water  are  found  several  species  of  bacteria  which  yield  a  product 
of  marked  fluorescence;  various  shades  may  be  noticed  in  the  progress 

of  their  growth. 
Photogenic  There  are  bacteria  which  upon  cultivation  will  produce  suf- 
Baoteria.  ficent  light  to  note  the  time  of  night.  There  are  plants  which 
light  up  the  sea. 
In  the  making  of  bread  the  yeast  plant  is  added  for  the  purpose  of  fer- 
mentation. It  probably  gives  rise  to  alcohol  and  carbonic  acid  gas;  the 
alcohol  evaporates  when  the  heat  is  applied,  and  the  carbonic  acid  gas 
renders  the  bread  light  by  filling  the  dough  with  air  spaces  in  its  attempt 
to  escape. 

Contained  within  cider  is  a  sugar  upon  which  the  bacteria 

Zymoffenio      feed  and  change  it  eventually  into  alcohol,  and  this  alcohol  into 

Bacteria.      acetic  acid.     In  the  evolution  of  acetic  acid  other  products  are 

formed  on  the  way  and  along  with  acetic  acid.     While  in  many 

ways  it  is  apparently  simple,  it  is,  in  reality,  a  very  complex  process. 

In  the  souring  of  milk,  which  follows  very  closely  the  yeast  action  in 
bread  and  the  change  of  cider  in  vinegar,  the  sugar  of  milk  is  converted 
into  an  acid,  called  lactic  acid,  directly  or  indirectly,  as  the  case  may  be, 
and  which  in  turn  precipitates  or  curdles  the  caseine. 

In  swampy  districts,  underneath  the  water,  there  is  usually 

^Hao^a.      Di^re  or  less  organic  matter  in  process  of  decay  instituted  by 

bacteria.   In  their  operations  they  eliminate  various  gases  from 

this  material.    This  gas  rises  to  the  surface  of  the  water,  producing  the 

bubbles  mentioned. 

This  decaying  or  putrefying  process  is  also  found  in  meat 

^Bac^a?      under  another  form.    Meat  is  composed  of  a  very  complex  array 

of  elements;  a  greater  complication  would  be  expected  in  the 

Sroducts,  which  would  be  somewhat  different.    The  gases  formed  are  of  a 
ifferent  nature  and  often  give  rise  to  decided  odors.     Such  smells  as  that 
of  ammonia  will  be  noticed,  and  of  rotten  eggs,  due  to  hydrogen  sulphide. 
Intense  poisons  may  also  result  from  the  action  of  these  bacteria 
Toxioogenic    and  if  introduced  into  the  system  ^ill  give  rise  to  serious 
Bacteria,      trouble.    The  many  fatal  cases  of  poisoning  from  eating  meat 

are  generally  traceable  to  decomposing  bacteria. 
The  poisoning  of  milk  or  ice  cream  is  much  the  same  as  meat  poisoning 
and  belongs  to  the  same  class. 


Digitized  by 


Google 


EXPERIMENT    STATION    BULLETINS  227 


LABORATORY    WORK. 


It  may  seem  out  of  place  to  introdace  into  a  simple  treatise  of  the  fnn- 
damental  steps  of  bacteriology,  a  description  of  laboratory  methods,  yet 
an  explanation  will  not  be  necessary  if  it  is  borne  in  mind  that  it  is  really 
a  laboratory  science;  and  for  a  saccessfnl  interpretation  of  any  article 
dealing  with  bacteria,  a  knowledge  of  the  methods  employed  is  obligatory. 
There  is  also  another  phase  of  this  matter,  which  enhances  the  considera- 
tion of  laboratory  methods,  and  which,  if  kept  in  view,  will  lead  to  much 
practical  good.  This  is  a  study  of  laboratory  methods  with  the  direct 
object  of  adapting  them  in  modified  forms  to  every-day  life.  If  careful 
attention  is  given  in  the  review,  still  another  feature,  accuracy  in  detail, 
will  be  observed  in  every  step  of  an  experiment.  Accuracy  is  indeed  the 
most  essential  quality  to  a  successful  worker  in  the  laboratory. 

It  is  a  difficult  task,  even  with  the  best  illuistrations,  to  describe  appar- 
atus. Without  an  idea  of  the  apparatus,  laboratory  knowledge  would  be 
meaningless,  and  a  comprehension  of  the  work  would  be  impossible.  A 
description,  therefore,  of  the  apparatus,  with  a  view  mainly  to  state  the 
principle  involved,  will  be  undertaken. 

Laboratory  work  embraces  the  study  of  bacteria  in  all  of  their  biological 
aspects,  which  signify  their  morphology,  cultural  properties,  chemical  pro- 
ducts, and  many  other  associated  branches  of  observation.  To  accomplish 
this  object  it  becomes  necessary  to  enter  into  a  consideration  of  means  to 
an  end.  To  make  the  subject  as  simple  as  possible,  topics  will  be  inspected 
in  a  light  which  will  not  cause  much  confusion.  The  complex  apparatus 
will  be  compared  with  things  already  understood.  In  fact  the  every-day 
utensils  about  the  house  are  embodied  largely  in  bacteriological  apparatus 
which  are  modified  for  convenience.  These  modifications  are  not  essential 
for  an  understandiug  of  the  principle  and  may  be  entirely  overlooked. 
Let  us  now  attend  to  the  laboratory  work. 


STERILIZATION. 

From  the  bacteriological  standpoint,  sterilization  is  the  process  of  ren- 
dering any  substance  free  from  bacteria;  any  way  in  which  this  may  be 
done  is  a  means  of  sterilization.  It  must  not  be  confused,  however,  with 
such  terms  as  Pasteurization  or  disinfection.  Pasteurization  refers  to  the 
process  of  reducing  the  number  of  bacteria  by  killing  those  most  suscep- 
tible to  a  certain  degree  of  heat;  while  disinfection  is  usually  limited  to 
pathogenic  bacteria,  and  means  either  the  killing  or  the  reduction  of  their 
vitality. 

Several  methods  are  recognized  in  the  accomplishment  of  sterilization. 
Because  of  the  extensive  application  of  sterilization  to  diverse  objects  and 
substances,  it  is  readily  seen  that  no  method  is  desirable  for  alL  They  all 
have  their  particular  advantages    Of  the  three  general  agents  employed, 
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heat,  chemicals  and  filtration,  heat  nndonbtedly  occupies  the  foremost 

place. 
Heat  This  agent  has  been  used  since  the  embryonic  days  of  bac- 

teriology. It  was  then  applied  continuoosly.f  or  various  lengths 
of  time;  but  as  shall  be  seen  later,  the  experiments  were  not  always  suc- 
cessful. Thanks  to  Tyndall  for  the  introduction  of  discontinuous  heating, 
or  what  is  commonly  called  fractional  sterilization.  Under  the  consider- 
ation of  spores  it  will  be  remembered  that  the  spore  wall  was  exceedingly 
resistant,  much  more  so  than  the  vegetative  form ;  that  some  spores  will 
withstand  several  hours  of  steam  heating.  Consequently  it  is  sought  to 
kill  the  vegetative  form,  which  is  done  in  a  comparatively  short  time,  and 
the  spore  is  then  allowed  to  develop.  The  process  is  this:  j  When  the  bac- 
teria in  the  vegetative  form  are  kilted  the  heat  is  discontinued  and  the 
spores  are  allowed  to  germinate.  The  bacteria  resulting  from  this  germi- 
nation are  then  subjected  to  another  heating  of  the  same  time  and  degree. 
This  alternation  of  heating  for  the  killing  of  bacteria,  and  cooling  for  the 
germination  of  spores  is  repeated  two  or  three  times,  during  which  period 
all  the  spores  germinate  and  the  bacteria  produced  from  them  are  extermi- 
nated. Two  methods  have  been  suggested  of  applying  heat,  continuous 
and  discontinuous,  of  which  the  discontinuous  is  the  most  reliable. 
Wherever  heat  of  a  hish  degree  is  possible,  continuous  heating  becomes 

feasible  and  even  desirable  in  many  instances. 
Kindi.  For  sterilizing  purposes,  heat  appears  in  two  forms,  moist 

and  dry. 
Boiling  and  steaming,  without  pressure,  at  100°  C.  [212°  F.],  or  with 
pressure  at  125°  C.  [257  F.],  illustrate  the  different  manner  of  usage. 

Since  boiling  may  be  executed  under  most  circumstances,  and 
Boiiinff.  the  apparatus  for  steaming  is  not  common,  the  former,  boiling, 

*  is  the  most  worthy  of  consideration.  The  conditions  are  almost 
universally  present  to  sterilize  by  boiling  in  the  form  of  wash-boiler, 
kettle,  pans,  or  almost  any  receptacle.  If  utensils  can  be  boiled  for  one- 
half  hour  they  are  practically  sterile;  that  is,  they  are  about  as  sterile  as 
it  is  possible  to  obtain  open  vessels  which  are  to  be  used  in  the  handling 
of  exposed  material.  Occasionally  spores  are  present  which  will  resist  this 
process,  yet  this  is  not  the  usual  case.  If  bottles  or  pails  are  to  be  pre- 
pared for  Pasteurized  milk,  no  better  means  free  from  expense  and  trouble 
could  be  adopted.  From  the  hygienic  side,  boiling  is  again  exceedingly 
useful.  Milk  may  be  Pasteurized  by  boiling,  and  made  free  from  infec- 
tious  bacteria.  To  insure  safety  against  the  tubercle  bacillus,  diphtheria 
bacillus,  or  the  typhoid  bacillus,  no  better  scheme  could  be  devised  than 
to  bring  the  milk  to  the  boiling  point  for  a  moment  at  least.  Water,  too, 
is  often  the  host  of  the  typhoid  bacillus,  cholera  spirillum  and  occa- 
sionally of  other  infectious  bacteria.  To  rid  it  of  danger,  boiling  is  all  that 
is  necessary.  Contagious  diseases  often  exist  in  families.  The  rooms 
where  the  patients  live  have  curtains  and  carpets,  the  beds  have  linen 
and  other  coverings,  the  patients  have  clothing, — all  of  which  may  usually 
be  disinfected  or  absolutely  cleansed  by  boiling.  The  scope  of  boiling  as 
a  sterilizing.  Pasteurizing  or  disinfecting  agent  is  therefore  very  wide, 
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and  it  is  something  which  is  within  the  reach  of  all,  while  other  methods 
may  not  be. 

Steam  heat  answers  much  the  same  purpose,  but  is  more  con- 
Stetto.  venient.    A  steaming  apparatus,  which  will  contain  a  hundred- 

fold  more  than  aoy  boiling  apparatus,  can  be  made  and  run  at 
a  Tery  low  cost.  When  sterilization  is  to  be  carried  on  day  after  day,  it 
would  be  mach  cheaper  in  the  end  to  have  a  steam  sterilizer,  for  it  would 
require  less  fuel  and  glye  much  more  space.  It  will  not  only  answer  the 
same  purposes  as  boiliDg  but  will  be  accompanied  by  less  risk.'  Milk 
sterilized  by  steam  seems  to  be  in  a  better  condition  than  that  subjected 
to  boiliDg,  for  the  steam  beat  is  much  more  uniform  aud  less  likely  to 
produce  a  chaoge  in  the  composition  of  the  milk.  Utensils  may  be 
handled  with  greater  ease  from  a  steaming  vat  than  from  boiling  water, 
and  so  with  other  things  which  steam  can  thoroughly  penetrnt<^      In  the 

laboratories  nearly  all  moist  steri- 
staam  lizatiou  is  carried   on   by  steam. 

BteriUBer.  The  apparatus  used  for  this  pur- 
pose is  simple  and  not  much 
different  from  the  ordinary  kitchen  vegetable 
steamer.  Conceive  the  kitchen  vegetable 
steamer  with  its  perforated  bottom,  its  cover, 
and  its  low  sides,  extended  till  it  stands  fruoi 
two  to  six  feet  high.  Place  in  the  ceater  of 
the  cover  a  hole  for  the  escape  of  steam, 
because  moving  steam  is  more  effectual  than 
stagnant  steam;  then  a  steam  sterilizer  is 
complete.  To  make  it  as  convenient  as  possi- 
ble, there  is  a  place  in  the  cover  for  a 
thermometer  and  the  bottom  is  fixed  upon 
a  suitable  water  vessel  to  which  it  is  per- 
manently fastened  and  which  is  usually  a 
mere  continuation  of  the  walls,  copper  lined 
for  the  water  and  flared  out  to  give  an  exten- 
sive heating  surface.  A  glass  tube  connected 
with  the  water  pot  indicates  the  amount  of 
water  and  a  stop-cock  drains  off  the  water 
when  desired.     The  upper  part  of  this  boiler-  ^'^  ^^  8*~™  steniiaer. 

like  arrangement  is  therefore  used  for  a  steam  chamber  and  the  lowc  r 
portion,  about  one-sixth  of  the  whole,  is  the  water  pot.  Underneath  the 
water  pot  the  gas  burner  is  placed.  Wire  baskets  or  tin  receptacles  are 
often  employed  for  managing  small  articles  with  ease.  Such  a  steamer 
or  steam  sterilizer  is  used  in  tne  laboratory;  but  the  adjustments  for  con- 
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venience  sake  may  be  dispensed  with  when  no  degree  of  accuracy  'is 

demanded  as  in  experimental  worL 
Autociav.  Mention  has  been  made 

of  the  use  of  steam  under 
pressure  and  of  course  at  a  hiorher 
degree.  For  this  method  of  b.eri- 
lization,  a  special  sterilizer  is  neces- 
sary and  is  called  an  autociav.  This 
is  of  much  the  same  pattern  as  the 
steam  sterilizer  just  described,  but 
instead  of  the  steam  escaping,  the 
chamber  is  made  steam  tight  so  as 
to  withstand  several  pounds  pressura 
At  the  top  is  a  gauge  to  denote  the 
pressure  and  a  safety  valve  to  pro- 
vide against  danger.  The  thermo- 
meter is  present  as  in  the  other 
case.  In  this  apparatus,  the  steam 
may  be  raised  to  116°  0.  [239°  R] 
or  130°  0.  [266°  F.]  and  one  con- 
tinuous heating  will  be  equivalent 
to  several  discontinuous  heatings  in 

the  ordinary  steam  sterilizer,  thus  ^^«'  ^3-  Autociav. 

saving  much  time.    The  activity  of  steam  becomes  far  greater  as  the  tem- 
perature passes  above  100°  C.  [212°  F.].    Owing  to  the  saving  of  time 
from  the  greater  activity  of  the  steam  at  130°  C.  [266 ^^  F.],  this  apparatus  is 
much  favored  in  some  places  for  certain  purposes. 
Moist  heat  is  adapted  to  the  sterilization  of  media  or  liquids  which  are 

Srone  to  evaporate  or  undergo  decomposition  in  the  process  of  heating, 
'he  preserving  of  fruits  and  vegetables  may  be  accomplished  by  this 
means  and  in  canneries  this  agent  is  utilized  in  some  manner.  Anything 
that  will  stand  boiling  or  steaming  may  be  subjected  to  this  method  of 
sterilization  without  detriment  and  may  be  thoroughly  sterilized  if  the 
boiling  water  or  steam  will  penetrate  the  material. 

I  hesitate  to  consider  the  time  required  because  it  depends  upon  a  great 
variety  of  conditions  and  it  is  impossible  to  include  them  all.  Some  time 
is  always  required  to  raise  the  substance  under  process  of  sterilization  to 
the  same  temperature  as  steam.  If  there  is  a  large  bulk,  much  time  is 
required;  if  only  a  small  bulk,  a  few  minutes  will  do.  With  this  in  mind, 
it  may  be  safe  to  state  that  two  or  three  minutes  will  kill  all  bacteria  in 
the  vegetative  form.  As  an  illustration  of  this,  liquid  in  a  tube  three- 
fourths  of  an  inch  in  diameter  may  be  sterilized  at  100°  C.  [212^  F.]  for 
fifteen  minutes  each  day  during  three  successive  days — the  fractional  or 
discontinuous  method.  Heating  once  at  130°  0.  [266°  F.]  in  the  autociav 
will  accomplish  the  same  thing.  If  this  same  liquid  were  placed  in  a  can 
holding  a  quart,  that  quart  of  liquid  would  require  at  least  an  hour's 
heating  each  day  for  three  successive  days.  The  situation  is  now  stated, 
and  the  conclusion  can  only  be  an  exercise  of  the  judgment  in  ascertain- 
ing how  long  it  will  take  to  raise  the  substance  to  the  degree  required.    In 

this  way  sterilization  by  moist  heat  is  conducted. 
Dry  heat  ^g  ^as  Suggested  at  the  beginning  of  this  discussion  on 

sterilization,  each  form  has  its  advantages  over  the  others. 
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Dry  heat  can  be  made  very  effectual  by  using  a  high  degree,  which  for  a 

^  short  time  will  accomplish  more  than  could  1^  expected  of  steam.f^  Instead 

of  using  the  discontinuous  heating  plan,  one  sterilization  will  be  sufficient. 

Dry  heat  is  usually  applied  in  two    ways,    the    direct    flame  and    the 

oven. 
FUme.  Wherever  the  flame  may  be  utilized  as  an  agent  to  kill  bacteria, 

no  more  positive  and  satisfactory  means  could  be  offered.  Its 
uses  are,  however,  very  limited.  In  the  laboratory,  the  platinum  needle 
which  is  used  for  inoculation  is  brought  to  a  red  heat  and  is  thus  sterilized. 
Old  knives  and  scissors  employed  for  post-mortem  work  are  rendered  free 
from  life.  This  intimates  the  possible  uses.  On  the  farm  old  knives  and 
instruments  used  in  the  cutting  of  animals  dead  from  anthrax,  blackleg, 
tuberculosis,  or  any  infectious  diseases  are  safe  only  after  they  have 
emerged  from  the  purifying  influence  of  the  flame.  In  this  connection, 
although  it  does  not  properly  belong  under  this  head,  may  well  be  added 
that  the  disposal  of  carcasses  im  which  infection  was  present  or  suspected 
or  in  fact  the  disposal  of  any  material  which  would  be  likely  to  convey 

danger  is  by  far  the  best  accomplished  through  the  flame. 
Hotairoren.       jn  (jry  j^eat  sterilization, 

the  hot  air  oven  has  wide 
application  and  as  a  practical  sterilizer 
is  of  great  importance.  It  is  a  simple 
double  walled  oven,  having|an  air  space 
between  the  walls  which  opens  near  and 
about  the  flame;  otherwise  it  closely 
resembles  the  oven  of  a  gasoline  stove. 
In  the  top  are  holes  for  the  thermom- 
eter and  thermo-regulator  which  regu- 
lates the  supply  of  gas  and  heat 
(This  instrument  will  be  described 
with  the  incubator. ) 

The  hot  air  oven  is  designed  for  the 
sterilization  of  glassware  and  other 
hard  and  dry  materials  not  injured  by 
an  exposure  to  a  high  degree  of  dry 
heat.  Clothing  can  be  sterilized  but  ^ 
with  more  difficulty  than  articles  whose 
surfaces  are  exposed.  Instruments 
may  be  made  bacteriologically  clean  in 
this  manner;  attention  must  be  given  to  the  degree  of  heat,  lest  the  temper 
which  is  of  so  much  value  in  some  instruments  be  destroyed. 

It  has  been  found  that  128**  0.  [262°  F.  ]  will  kill  the  vegetative  forms  and 
that  1^°  C.  [284°  R]  is  required  to  destroy  the  spores;  consequently  it  is 
customary  to  heat  the  oven  to  160°  G.  [302  F.l  for  one  hour  to  insure 

absolute  sterilization. 
OhemioaiB.         Chemicals  are  mostly  used  as  disinfectants,  and  are  not 

regarded  with  much  favor  as  sterilizers.  There  are  several 
reasons  for  this.  It  would  be  absurd  to  sterilize  or  attempt  to  sterilize 
media  with  a  chemical  which  acts  as  a  germicide— germ  killing—and  which 
generally  is  actively  poisonous.  It  would  be  substituting  for  bacteria  a 
poison  as  detrimental  as  the  bacteria  themselves.  Agents  of  this  kind 
seldom  kill  outright,  or  within  several  hours,  but  rather  retard  develop- 


Flff.  U.    Hot  air  oren. 
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ment,  thuB  making  chemical  agents  impracticable.  They,  nevertheless, 
have  their  nse  as  sterilizers  It  is  possible  to  practically  sterilize  a  sur- 
face of  wood,  as  the  floor,  the  table,  etc.,  and  they  are  fitted  for  cleansing 
walls  and  ceilings.  Metallic  surfaces  may  be  purified,  and  surgical  instru- 
ments rendered  aseptic — free  from  bacteria  producing  diseased  conditions. 
These  chemicals  may  not  kill  the  bacteria,  but  they  do  prevent  their 
growth,  which  is  a  form  of  practical  sterilization.  A  vessel  may  be  steri- 
lized with  chemicals  and  the  chemicals  then  washed  out  with  sterilized 
water.  Chemical  sterilizers  fit  in  where  other  means  cannot  be  employed. 
The  substances  used  for  this  purpose  will  be  considered  in  another  bulle- 
tin, which  will  follow  later,  taking  up  germicidal  agents  and  disinfectants 
for  farm  use  with  practical  application.     Chemicab  as  absolute  sterilizers 

are  of  very  limited  application, 
nitration.  By  this  is  not  meant  filtration  by  the  ordinary  filters  of  char- 

coal or  sand,  nor  any  improvised  filter  for  temporary  use.     Such 
filters  may  be  able  to  remove  suspended  particles  of  matter  and  assist  in  the 
oxidation  of  organic  matter,  but  they  will  not  remove  bacteria* 
PorceuSn.      There  is  only  one  filter  that  will  strain  out  the  bacteria;  this  is 
moulded  from  a  fine  plastic  substance,  and  is  baked  at  a  very 
high  temperature.     There  is  produced  an  unglazed  porcelain. 
If  perfect,  the  finest  particles,  not  even  bacteria,  will  pass  through  this 
filter,  but  the  liquid  will,  when  under  pressure;  without  pressure  it  would 
pass  through  impracticably  slowly.    To  apply  pressure  the  porcelain  is 
made  in  the  forms  of  long  tubes,  which  are  placed  in  cylinders  containing 
the  material  for  filtration.    The  top  is  fitted  closely  to  allow  pressure  upon 
the  liquid  in  the  cylinder;  this  pressure  forces  the  liquia  through  the 
porcelain  into  the  inner  side  of  the  tube,  where  it  is  perfectly  free  from 
organic  particles  or  bacteria,  as  the  case  may  be.     All  the  suspended  mat- 
ter adheres  to  the  outer  surface,  from  which  it  is  easily  removed. 

Filtration  of  this  kind  is  resorted  to  in  the  study  of  products,  formed  by 
the  action  of  bacteria.  This  filter  is  also  used  largely  in  the  filtration  of 
drinking  water.  For  this  purpose  it  is  strongly  recommended,  provided 
the  filters  are  without  flaws.  It  has  been  highly  praised  where  it  has  been 
used  on  a  large  scale  in  furnishing  water  to  the  inhabitants  of  villages.  If 
India,  where  this  work  is  in  operation,  were  to  make  universal  use  of  them, 
the  mortality  from  Asiatic  cholera  would  doubtless  be  reduced  to  a  frac- 
tion of  one  per  cent 
Cotton  WOOL  For  filtration  of  air  in  cultural  work,  ordinary  cotton-wool  is 
utilized.  This  will  not  free  the  air  of  bacteria  if  a  very  strong 
current  is  forced  through.  The  bacteria  apparently  lodge  in  its  meshes 
before  reaching  the  media  within.  To  illustrate  what  cotton-wool  will  do 
in  arresting  minute  organisms,  an  early  experiment  with  fermentation  may 
be  cited,  in  order  to  demonstrate  the  action  of  yeast  plants  upon  sugar 
solutions,  a  tube  was  filled  with  a  very  weak  solution  of  sugar,  containing 
some  nitrogenous  matter.  It  was  rendered  free  from  bacteria  and  yeast 
plants  and  a  sterilized  piece  of  cotton-wool  was  inserted  half  way  down 
the  tube.  The  yeast  plant  was  added  to  the  upper  half  but  the  lower  half 
was  left  un inoculated.  The  upper  half  fermented  and  the  lower  half 
remained  unchanged,  showing  that  the  cotton-wool  formed  a  perfect  bar- 
rier to  the  yeast  plant.  It  was  in  about  1854  that  it  was  first  used  and 
now  it  is  almost  exclusively  employed  to  close  culture  tubes  against  infec- 
tion from  the  outside. 
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PBEPABATION   OF  MEDIA. 

^  Up  to  this  point  the  requirements  of  bacteria  have  been  given  due  con- 
sideration. The  nature  of  their  food  has  been  discussed,  and  the  elements 
constituting  that  food;  it  has  also  been  stated  that  moisture  is  an  essential 
feature  of  the  food,  and  that  a  suitable  reaction  is  necessary.  These  are 
the  factors  which  must  enter  into  the  nourishment  of  bacteria.  With 
these  data  it  becomes  possible  for  the  laboratory  worker  to  prepare  a 
medium  which  will  embrace  these  conditions;  but  besides  the  mere  matter 
of  a  proper  nourishment,  the  experimenter  has  learned  that  different 
species  of  bacteria  produce  different  growths  upon  the  various  media  or 
foodstuffs,  and  this  fact  he  utilizes  in  identifying  bacteria;  consequently, 
certain  media  have  an  advantage  over  other  media.  The  investigator, 
therefore,  strives  to  provide  a  medium  which  will  not  only  answer  the 

requirements  of  food  but  also  those  of  a  biological  character, 
ciaasee.  j^  jg  customary  to  divide  media  into  two  distinct  classes, 

liquid  and  solid  media.    Each  has  its  particular  purpose  in  the 
laboratory.     For  the  inoculation  of  animals,  the  study  of  bac- 
UqxUd  terial  products,  and  mere  cultivation,  liquid  media  aresatisfac- 

Media.  toTj.    When  animals  are  inoculated  with  bacteria,  a  syringe  is 

employed  which  requires  liquid  media.  In  the  study  of  bac- 
terial products,  a  liquid  substance  is  treated  more  easily.  To  transplant 
bacteria  with  the  object  of  keeping  them  alive,  liquid  media,  which  is 
readily  made,  is  suitable.  While  cultural  properties  are  not  so  pronounced 
in  liquid  media,  they  however  have  their  significance,  and  in  some  of  these 
media  as,  for  instance,  milk,  this  feature  is  very  valuable. 
There  are  many  liquid  solutions  which  are  especially  adapted  to  the 
growth  of  bacteria.  Milk  has  been  mentioned.  More  generally 
Boniiion.  ^gg^j  than  milk  and  better  fitted  for  ordinary  work  is  bouillon. 
This  is  owing  to  its  perfect  clearness  and  freedom  from  sedi- 
ment; at  the  same  time  it  possesses  nutrient  material  of  the  widest  range. 
To  make  it,  one  pound  of  chopped  lean  meat  is  shaken  in  one  quart  of 
water  and  allowed  to  stand  for  twenty-four  hours  or  steeped  for  one  hour 
that  the  meat  extracts  and  soluble  salts  may  pass  into  solution.  The  insol- 
uble albuminous  portion  of  the  meat  is  strained  off  and  to  the  filtrate  is 
added  one  per  cent  of  peptones  which  are  soluble  and  not  coagulable  by 
heat  These  take  the  place  of  the  meat  that  was  strained  off.  One  half 
per  cent  of  ordinary  salt  is  added  to  facilitate  the  solution  of  the  peptones 
When  everything  is  dissolved  a  suitable  reaction  is  obtained  by  the  addition 
of  some  alkali,  for  the  meat  solution  is  usually  acid.  At  this  stage  the 
mixture  is  heated,  and  boiled  for  one  hour.  It  should  then  be  clear  and  the 
sediment  formed  may  be  filtered  off.  It  ib  now  ready  to  pour  into  tubes  of 
glass,  called  test  tubes,  which  have  been  plugged  with  coi  ton-wool  and 
sterilized  in  the  hot  air  oven  for  one  hour  at  150°  0.  [302°  F.].  Having 
filled  these  tubes  to  the  depth  of  one  and  one-half  inch  with  the  bouillon, 
they  with  their  contents  are  sterilized  in  steam  heat  for  fifteen  minutes 
each  day  for  three  successive  days,  as  directed  under  sterilization.  At  the 
end  of  the  third  sterilization,  the  bouillon  tubes  are  free  from  bacteria  and 

are  ready  for  the  reception  of  any  species. 
^^^  Milk  tubes  are  prepared  much  as  bouillon.    The  milk  is  usu- 

ally employed  unmodified  and  poured  into  tubes  which  have 
been  prepared  in  the  same  way  as  those  used  for  bouillon.    The  steriliza- 
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tion  differs,  in  that  milk  requires  more  time,  because  of  the  very  resistant 
bacteria  that  may  be  present  in  it.  The  bouillon,  it  will  be  remembered, 
had  undergone  several  heatings  before  pouring  it  into  tubes.  The  milk 
on  the  other  hand  had  been  continuously  exposed  since  it  left  the  udder  of 
the  cow.  One  half  hour  each  day  for  three  successive  days  is  necessary 
for  its  complete  sterilization.  Many  other  liquid  media  are  made  for  the 
cultivation  of  bacteria,  but  most  of  them  have  special  objects;  for  this  rea- 
son they  will  not  be  given  consideration. 
Solid  Media.  Solid  media  have  two  distinct  functions,  that  of  yielding  char- 
acteristic growths  and  that  of  isolating  species,  Doth  of  which 
will  be  reviewed  later.  To  accomplish  these  purposes  it  is  desirable  that 
these  solidmedia  be  transparent  and  that  they  will  liquify  and  solidify  under 
certain  conditions.  Gelatin  and  agar-agar  satis^^  the  above 
Gelatin.  requirements.  Gelatin  is  a  substance  obtained  from  animal 
tiesues  and  is  used  extensively  in  household  cookery.  However 
the  gelatin  thus  used  does  not  answer  for  bacteriological  work  which  calls 
for  the  best  silver  or  gold  leaf  quality.  When  this  substance  is  dissolved 
in  water  it  gives  a  jelly-like  mass;  when  hot  it  is  liquid  and  when  cold 
solid.  Perfect  transparency  also  exists.  It  will  not  be  necessary  to  point 
out  the  difficulties  to  be  met  in  the  making  of  gelatin  medium  nor  state 
with  exactness  the  steps  of  the  process;  suffice  it  to  say  what  constitutes 
gelatin  medium.  It  is  simply  the  bouillon  with  ten  or  twelve  per  cent  of 
gelatin  added  and  dissolved.    When  it  has  been  made  properly,  it  is  trans- 

{)arent,  solid  when  cold,  and  of  a  suitable  reaction.     This  gelatin  will 
iquify  at  24°  C.  [75°  F.  ].     Sterilization  is   accomplished  the  same  as 

bouillon,  fifteen  minutes  each  day  for  three  successive  days. 
Agar-agar.         j^  dried  sea  weed  has  been  called  agar-agar.    When  placed  in 

water  it  swells  and  gradually  dissolves.  In  solution  it  forms 
a  very  hard  jelly-like  material.  Without  attempting  to  describe  in  detail 
the  process  of  making,  agar-agar  may  be  substituted  for  gelatin.  It  yields 
a  transparent  medium  which  will  liquify  at  85°  C.  [193°  F.]  and  solidify 
at  42°  0.  [108°  F.].  This  medium  is  especially  adapted  to  the  cultivation 
of  bacteria  needing  an  incubator  temperature  37i^°  0.  [98°  F.],  for  which 
purpose  gelatin  would  not  answer.  One  half  hour  each  day  for  three  suc- 
cessive days  is  required  in  the  sterilization  of  agar  because  of  the  slowness 

with  which  it  liquifies. 
Blood  Besides  gelatin  and  agar,  blood  serum  is  commonly  used. 

Serum.  rpj^i^  j^  ^j^^  clear  fiuid  rising 'from  clotted  blood  and  contains 

large  amounts  of  albuminous  material.  That  its  transparency 
may  be  preserved,  it  is  placed  in  tubes  as  the  other  media  and  sterilized  at 
60°  C.  [140°  F.]  for  two  hours  each  day  for  several  days;  when  it  is  steri- 
lized, it  is  subjected  to  a  heat  of  70°  O.  [166°  F.]  for  the  purpose  of  solid- 
ifying. It  is  usually  inclined  in  the  tubes  to  increase  the  surface  and 
solidified  at  once.    In  this  case  the  usual  temperature  could  be  employed 

to  sterilize. 
Pouto.  One  other  medium  must  be  mentioned  as  a  general  cultural 

medium.  It  is  the  common  Irish  potato.  This  is  boiled,  cut 
in  cylinders  the  size  of  the  tubes,  then  diagonally  cut  from  top  to  bottom 
in  halves.  Bv  this  operation  a  good  surface  is  presented  and  each  half  is 
placed  in  a  tube.  The  tubes  are  then  sterilized  fifteen  minutes  each  day 
for  three  successive  days. 

All  of  these  media,  both  liquid  and  solid,  contain  the  necessary  constitu- 
ents for  the  development  of  bacteria.    Each  finds  its  use  under  different 
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circnmBtances  and  conditions,  and  yields  a  growth  peculiar  to  itself  which^ 
is  studied  closely  in  connection  with  the  biological  history  of  every  species 
of  bacteria.     They  aU  assist  greatly  in  the  diagnosis  of  species. 

PLATINUM   NEEDLE. 

This  instrument  is  of  very  common  use  in  the  laboratory.  It  consists  of 
a  glass  rod  in  the  end  of  which  is  fastened  a  platinum  wire  of  medium  size. 
Platinum  is  used  because  it  will  withstand  any  number  of  sterilizations  in 
the  flame  without  destruction.  It  is  employed  to  inoculate  tubes  and  to 
convey  bacteria  from  one  medium  to  another.  Sometimes  it  has  a  loop  at 
the  end  and  sometimes  is  straight.  It  may  be  suited  to  whatever  pur- 
pose desired. 

HANGING  DBOP. 

It  is  always  very  desirable  to  study  a  plant  or  animal  in  its  natural  con- 
dition. The  form,  the  consistency  of  the  protoplasm,  spore  formation  and 
Motility  in  the  case  of  bacteria  are  all  best  observed  as  they  appear  in 
nature.  The  form  may  be  studied  carefully,  with  a  view  to  decide  the 
exact  classification  of  the  species,  the  manner  of  grouping,  whether  in 
threads  or  chains,  or  other  groups,  and  any  variation  that  may  exist  in  the 
form.  The  consistency  of  the  protoplasm  evokes  much  interest  in  many 
species.  Peculiarities  prevail  which  require  close  and  prolonged  investi- 
gation, and  often  lead  to  results  of  a  particularly  practical  nature.  The 
«pore-bearing  bacteria  may  illustrate  their  methods  of  forming  spores  in 
their  natural  condition  much  bettor  than  when  stained.  All  of  these  fea- 
tures are  within  the  scope 

Prei>aration.   of  a  hanging  drop.    It  is  t^--         '  .    -A.,.  ^,...^^'  '^  -^^^^:^^M 
made  by  taking  a  very  thin, 

flat  piece  of  glass,  called  a  '*«'^*'  Hanging  Drop, 

cover  glass  or  slip,  and  placing  a  drop  of  storilized  wator  in  the  centor  of 
it,  about  the  size  of  a  pin-head.  Into  this  drop  the  bactoria  which  are 
under  investigation  are  conveyed  by  the  platinum  needle.^  This  cover 
«lip  is  then  placed  over  a  hollow  in  a  glass  slide,  the  dimensions  of  which 
slide  are  one  inch  by  three,  and  the  thickness  that  of  a  window  pane.  The 
drop  is  turned  downward  when  placed  over  the  circular  hollow,  and  still 
adheres  to  the  cover  slip.  This  done,  the  drop  is  virtually  suspended  in  a 
^lass  cell,  and  to  prevent  evaporation  a  little  vaseline  is  spread  about  the 
border  of  the  hollow,  thus  making  the  cell  air  tight.  It  is  now  ready  to 
study  under  the  microscope. 
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MICROSCOPE. 

The  microecope  used  for  the 
stady  of  micro -organiBma  ie  com* 
poand  and  capable  of  eTilarg:iiig 
the  object  about  one  thoosand 
timeB,  [It  mtiet  not  be  thought 
for  a  momeat  that  the  more  a 
microflcopo  moRnifies  the  better 
it  ifl.  Tbe  real  value  of  a  micro- 
scope is  not  determined  in  this 
way.]  To  enter  into  a  disL^us- 
sion  of  the  diffttreut  parta  of  a 
compound  microscope  and  its 
relati Du  to  the  Btudy  of  bacteria 
wonld  be  making  a  futile  effort 
in    this   counection.     The   pur 
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poee  is  to  state  one  or  two  principles  underlying  it.  A  lens  convex  on 
f)oth  sides,  or  convex  on  one  side  and  plane  on  the  other  will  magnify 
objects.  If  the  doable  convex  lens  be  used  to  magnify  an  object,  and 
another  lens  to  magnify  the  image  formed  by  the  first  lens,  the  object  is 
magnified  highly.  In  figures,  if  the  first  lens  magnifies  one  hundred  times 
and  the  second  lens  ten  times,  the  image  of  the  object  seen  through  the 
first  lens  would  be  one  hundred  times  as  large.  Now,  if  the  second  ampli- 
fies this  image  ten  times,  the  object  seen  through  both  lenses  would  be 
increased  one  thousand  times.  In  this  way  the  ability  to  see  very  minute 
objects  becomes  possible.  The  lenses  are  mounted  in  a  brass  barrel,  and 
this  is  attached  to  a  steady  stand.  This  is  the  simplest  form  of  a  com- 
pound microscope.  It  is  through  the  microscope  that  the  morphological 
properties  of  bacteria  are  made  known,  and  this  is  the  only  means  avail- 
able. 

STAINING  BAOTEBIA. 

In  their  ordinary  conditions  bacteria  are  translucent  and  many  times 
are  very  difficult  to  see.  To  overcome  this  obstacle  to  the  proper  study  of 
micro-organisms,  stains  have  been  called  into  requisition.  They  now  form 
a  very  important  part  in  the  biological  study  of  bacteria.  The  stains  used 
are  known  as  aniline  stains,  indirect  products  of  coal  tar.  They  corre- 
spond to  the  diamond  dyes  in  commerce  and  many  of  them  are  the  same, 
when  desired  for  use  they  are  dissolved  in  alcohol  to  saturation  and  this 

solution  is  diluted  with  water. 
Method.  j^  cover  sUp  is  evenly  spread  with  a  loopful  of  material  and 

dried  carefully  over  a  flame.  By  this  drying  the  bacteria  are 
fixed  on  the  cover  slip  and  are  thus  prevented  from  washing  off.  The 
stain  is  then  applied  directly  upon  the  prepared  side  of  the  cover  slip  by 
means  of  a  pipette  and  allowed  to  remain  about  a  minute,  when  the  sur- 
plus stain  is  removed  by  water.    The  cover  slip  is  now  ready  for  examina- 

tion  under  the  microscope, 
f^ods.  Besides  this  simple  staining,    methods  more  complex  are 

employed  for  the  recognition  or  certain  bacteria,  for  the  study 
of  peculiarities,  and  for  the  satisiactory  demonstration  of  spores  and  fla- 
gella.  Some  bacteria  will  respond  to  one  method  of  staining  while  others 
will  not,  a  fact  which  frequently  allows  one  species  to  be  distinguished 
from  another.  The  tubercle  bacillus  is  stained  by  a  method  to  which  only 
one  or  two  others  will  respond  readily.  Inasmuch  as  these  others  are  not 
likely  to  be  met  under  the  same  circumstances  as  the  tubercle  bacillus, 
this  method  of  staining  becomes  truly  diagnostic.  At  other  times  there 
are  peculiarities  inherent  in  certain  bacteria  which  can  only  be  sharply 
illustrated  by  special  stains.  In  the  diphtheria  bacillus  are  peculiarities 
of  the  protoplasm  which  require  a  distinct  stain  to  determine  them.  Spores 
are  questionable  till  they  respond  to  a  certain  staining  reaction.  It  con- 
sists in  making  a  penetrating  stain  by  the  addition  of  carbolic  acid.  By  this 
means,  the  spores  as  well  as  the  vegetative  cell  may  be  stained.  After  the 
spores  are  once  stained  they  part  with  the  stain  as  reluctantly  as  they  took 
it,  but  the  color  is  easily  removed  from  the  vegetative  form;  consequently 
after  the  spore  is  stained  the  color  is  readily  removed  from  the  vegetative 
form  leaving  the  spore  colored  and  the  vegetative  form  uncolor^.  An 
ordinary  stain  is  now  applied  to  the  vegetative  form  which  is  a  contrast  to 
the  color  of  the  spore  and  which  will  not  affect  the  color  of  the  spore  at 
all.  This  results  in  having  the  spore  of  one  color,  say  red,  and  the  vegeta- 
tive form  of  another  color,  say  blue.  A  strong  contrast  of  colors  there- 
fore exists  and  the  spores  are  seen  distinctly.    In  the.^.^(gipc^^r^^t^l^^ 
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flagella,  stains  are  essential.  Aii  in  fabrics,  substances  are  employed  to  fix 
the  stain  in  the  tissue.  The  flagella  are  first  treated  with  this  fixing  solu- 
tion called  a  mordant,  then  followed  by  an  application  of  a  strong  staining 
solution. 

INOUBATOB. 

Attention  has  been  called  to  the  sensitiveness  of  some  bacteria  to  a 
slight  variation  in  temperature.  The  tubercle  bacillus  will  not  develop  if 
the  temperature  varies  over  two  de- 
grees, and  is  susceptible  to  smaller 
changes.  The  best  temperature  at 
which  it  will  ^row  is  that  of  the  body 
37i°  C.  [98°  P].  The  same  is  true  of 
many  other  infectious  bacteria;  the 
pathogenic  bacteria  as  a  rule  require 
a  suitable  temperature.  For  many 
other  purposes  of  a  technical  nature 
in  a  bacteriological  laboratory,  a  con- 
stant temperature,  a  temperature  that 
will  not  vary  over  the  one-tenth  of  a 
degree,  is  required.  To  comply  with 
these  conditions  an  apparatus  called 
an  incubator  has  been  devised  especi- 
ally for  bacteriological  work.  The 
principle  underlying  it  is  much  the 
same  as  an  egg  hatcher,  but  the  egg 
hatcher  bears  about  the  same  relation 
to  the  laboratory  incubators  that  coal 
toDgs  do  to  watch  makers'  pincers  or 
tweezers.  The  incubator  has  double 
copper  walls  between  which  is  kept 
distilled  water.  Over  the  whole  is 
placed  a  thick  covering  of  felt.  The  doors  are  double  and 
the  outer  one  is  also  covered  with  felt.  In  the  top  is  a 
place  for  a  sensitive  thermometer,  a  thermo-regulator 
and  an  escape  for  foul  air  within. 
Thermo-  To  regulate  the  amount  of  gas  supplying  the 

regulator,  burner,  a  thermo-regulator  has  been  made. 
It  consists  of  a  tube  with  arms,  containing 
mercury.  Through  the  arms  the  gas  passes  into  the  tube 
and  out  to  the  burner.  There  is  another  adjustment  arm 
which  regulates  grossly  the  height  of  the  mercury  in  the 
tube.  When  ready  for  use  one  arm  is  connected  with 
the  gas  supply  by  a  rubber  tube  and  another  with  the 
burner.  The  tube  with  its  mercury  is  inserted  into  the 
incubator.  The  mercury  as  in  a  thermometer,  contract- 
ing with  the  cold  and  expanding  with  the  heat,  operates 
upon  an  opening  through  which  the  gas  passes.  When 
the  mercury  in  the  tube  has  been  adjusted  to  37J°  C,  this 
regulator  will  hold  it  constantly  at  that  point.  If  the 
temperature  of  the  incubator  should  fall  the  mercury  in 
the  tube  would  contract  and  ihcrease  the  size  of  the  hole 
through  which  the  gas  passes  and  thus  increase  tho  supply 
of  gas  to  the  flame;  if  the  temperature  should  rise  above 


Fig:.  17.    Incnbatnr. 
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37^°  C.  the  mercury  would  expand  and  decrease  the  size  of  the  hole  and 
thus  decrease  the  supply  of  gas  to  the  flame.    In  this  way  it  is  possible 

to  hold  a  good  incubator  within  a  slight  variation. 
Safety  In  connection  with  an  incubator  is  supposed  to 

burner,  be  a  safety  burner.  The  ordinary  gas  burner 
could  be  used  to  obtain  the  heating  results,  but  a 
small  draught  would  blow  it  out  and  allow  the  gas  to  escape 
into  the  room.  To  prevent  this  escape  of  gas  if  blown  out, 
a  spring  is  attached  near  the  flame;  when  it  is  hot  it  expands 
and  holds  up  a  lever  which  acts  as  a  stop-cock  for  the  gas; 
when  it  cools  the  spring  contracts  and  the  lever  falls,  shut- 
ting oflf  the  ga&  In  lighting  the  burner,  the  lever  is  held  up  ^^ 
with  a  catch,  until  the  spring  expands  and  holds  it;  as  soon  safety  burner, 
as  the  flame  goes  out  the  lever  falls,  when  the  spring  cools  and  retracts. 


OULTIVATION  OF  BAOTEBIA. 

To  isolate  and  cultivate  the  various  species  of  bacteria  is  the  object  at 
which  we  have  been  aiming  from  the.  very  beginning  of  our  discussion  of 
laboratory  methods.  This  is  necessary  for  an  investigation  of  their  mor- 
phological and  chemical  natures.  We  are  now  ready  for  a  systematic  lab- 
oratory treatment. 

The  isolation  of  bacteria  is  the  first  step  in  their  study.  To  do  this,  the 
material  which  is  to  be  examined  must  always  be  guarded  from  outsid  ^ 
contamination  lest  the  results  be  vitiated.  Assuming  that  it  is  ready,  a 
bit  of  it  is  transferred  to  a  liquefied  e;elatin  tube  and  thoroughly  stirred. 
We  will  call  this  tube  No.  1.  From  No.  1,  three  loopfuls  are  taken  and 
mixed  with  a  liquefied  gelatin  tube  No.  2;  from  No.  2,  three  loopfuls  are 
taken  and  mixed  with  another  liquefied  gelatin  tube,  No.  3.  The  object 
of  using  three  tubes  is  to  dilute  the  bacterial  solutions  so  that  there  will 
be  but  few  bacteria  in  No.  3  tube.     The  reason  for  this  will  appear  as  we 

go  on.  The  tops  of  these  tubes  are  sterilized  in  the  flame  and 
Petri  diBhee.  the  tubes  put  aside  to  cool.    Three  sterilized  Petri  dishes  are 

gotten  ready.    These  dishes  are  round,  about  five-eighths  of  an 
inch  high,  and  four  inches  in  diameter.     The  bottom  fits       -— 
directly  into  the  cover  as  the  bottom  of  a  telescope  fits 
into  its  cover,  and  thus  precludes  any  contamination 

from  outside.    The  contents  of  the  cooled         __^  ,^_, 
Plating.        tubes  are  poured  into  these  Petri  dishes  and'    Fisfgo.  Petrtdinh. 

spread  over  the  surface  of  the  bottom  by  the  lip  of  the  tube. 
The  Petri  dishes  are  marked  Nos.  1,  2,  and  3  to  correspond  with  the  tubes. 
This  operation  is  called  plating  and  its  purpose  is  to  separate  the  bacteria 

and  scatter  them  over  a  large  surface.  Each  micro-organism 
ColoDy.         upon  growing  will  give  rise  to  a  mass  of  its  own  kind,  called  a 

colony,  which  will  appear  upon  the  gelatin  as  minute  whitish 
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Fig.  21.    Colnniet. 

CountiDg,  spots— pin  points.  If  we  wish  to  connt  the  number  of  micro- 
organisms present  in  one  cubic  centimeter  of  water,  we  would 
add  this  amount  to  a  liquefied  gela- 
tin tube  and  make  a  plate  of  it  as 
before,  using  however  only  one, 
plate  and  making  no  dilutions  at  all. 
The  plate  would  then  be  allowed  to 
develop  its  colonies  and  these  col- 
onies would  represent  the  number 

of  micro-organisms  present  in  the  Fig.  22.  counung  apparatus, 

one  cubic  centimeter  of  water.  If  they  are  very  thick  we  use  a  hand  mag- 
uifying  glass  and  place  over  the  plate  a  piece  of  glass  measured  off  into 
small  squares.  The  numbers  of  colonies  included  in  several  squares  are 
averaged.  •  The  area  of  the  plate  is  then  computed  by  the  number  of 
squares  and  multiplied  by  the  average  number  of  bacteria  in  each  square. 
This  will  give  the  entire  number  of  bacteria  in  the  plate  and  in  one  cubic 
centimeter  of  water. 

Cultures.  If  pure  cultures  of  bacteria  are  desired  the  colonies  are  care- 

fully studied  and  those  presenting  different  appearances  are 
taken  for  transplantation.  Those  having  the  same  characteristics  are  sup- 
posed to  have  been  produced  by  bacteria  of  the  same  species.  To  trans- 
plant, a  colony  is  selected  under  the  microscope  and  the  straight  platinum 
needle  sterilized.  The  colony  is  watched  through  the  microscope  and  the 
wire  introduced  into  it  without  coming  in  contact  with  any  other  colonies, 
or  with  any  apparatus,  in  fact  with  anything  but  the  colony;  for,  if  it  is 
touched  by  anything  else,  it  is  useless  for  producing  a  pure  culture.  After 
the  colony  has  been  taken  up  on  the  end  of  the  needle,  it  is  introduoad 


Digitized  by 


Google 


EXPERIMENT    STATION    BULLETINS 


241 


-^^ 


^  '■^*' 


♦i* 


/>' 


L-EM* 


'!  J 


.^     -» 


^-ijtklS? 


'u; 


rig.  28.    Cultures  In  G«latin. 

into  a  solid  gelatin  tube,  by  pushing  it  from  surface  to  bottom,  or  into  any 
tube  preparra  for  its  reception.  This  is  supposed  to  yield  a  pure  culture 
of  a  distinct  species.     Each  kind  of  colony  is  treated  likewise,  if  it  is 
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Fig.  24.    Cultures  in  Agar-affar. 


desired  to  stndv  them  all.    Once  in  a  pure  culture  we  are  able  to  trans 
plant  them  in  all  kinds  of  media  for  the  object  of  studying  their  different 
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growths  and  chemical  relations,  and  may  investigate  their  morphological 

properties  onder  the  microscope  at  will. 
AnaArobic 


OnltiTEtion. 


-Cn, 


* 


What  has  been  raid  abont 
afirobic  bacteria  applies  to 
anaerobic  bacteria  only  in  part 
Everything  is  exactly  the  same 
with  this  exception:  The  plates 
andtnbes  when  made  are  placed 
into  a  jar  or  bottle,  made  for  this 
purpose,  into  which  hydrogen  or 
some  other  inert  gas  is  passed 
as  a  substitute  for  air  in  which 
these  bacteria  will  not  grow. 


Fi '.  26.    Aiu>erobie  ap- 

pvatna   for  tabe 

enitnre.  (Novy-) 


Fiff.  25.    Ana0ro>  io  platloff 
apparatot.    (Moyy.) 


ANIMA.L   EXPERIMENTS. 


The  use  of  animals  is  limited  almost  entirely  to  work  with  infections 
diseases.  They  become  in  this  line  of  work  an  essential  factor  to  success- 
ful experimentation,  because  of  their  power  to  similate  man  in  pathologi- 
cal conditions.  Without  these  animals  it  is  doubtful  whether  the  relation 
of  the  tubercle  bacillus  to  tuberculosis  would  ever  have  been  established: 
or  the  curative  properties  of  antitoxin  in  cases  of  diphtheria;  or  the  reliet 
in  hydrophobia;  or,  in  short,  a  knowledge  of  the  various  infectious  diseases 
as  to  prophylactic  measures  or  curative  treatment.  It  is  true  that  many 
lives  of  lower  animals  have  been  sacrificed  for  the  cause  of  science,  but 
when  we  take  into  consideration  the  results,  we  would  be  very  near-sighted 
if  we  did  not  say  that  it  was  justifiable.  Scientists  do  not  destroy  life 
promiscuously,  but  with  a  purpose;  and  they  possess  the  same  dread  to 
take  life  in  the  case  of  rats,  guinea  pigs,  rabbits,  and  all  the  smaller  ani- 
mals as  those  zoophilists  who  condemn  tL^3  experimental  work  while  munch- 
ing a  piece  of  juicy  steak. 

Animals  are  also  used  in  the  diagnosis  of  diseases,  in  the  determination 
of  the  presence  of  poisons,  and  in  the  study  of  avenues  of  infection.  They 
are  virtually  indespensable  to  the  scientific  worker  who  is  called  upon  to 
euard  the  public  against  danger  from  unseen  sources.  Without  these 
lower  animals  a  large  portion  of  scientific  work  would  be  at  a  standstill 

I  am  indebted  to  Bausch  &  Lomb,  of  Rochester,  N.  Y.,  for  the  electro- 
types used  in  the  illustration  of  this  bulletin. 
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ROPIXESS    IN    CREAM    OR    MILK. 


bY   C     E     MAK8HALL. 


Bulletin  No.  140. —Veterinary  Department. 

When  milk  or  cream  may  be  drawn  out  in  threads  or  strings,  or  when 
either  presents  a  slimv  appearance  of  a  striney  formation,  the  term,  ropy, 
stringy,  or  slimy  has  been  given  to  this  condition,  designating  thereby,  a 
diseased  state  which  prevails  to  some  extent  among  dairies,  factories,  and 
wherever  milk  is  handled.  It  is,  by  no  means,  a  new  disease;  on  the  con- 
trary, milk  analysts  have  strufi;gled  with  it  for  decades,  but  without  posi- 
tive results.  It  was  not  until  the  biological  explanation  of  many  chemical 
changes  was  instituted  by  Pasteur,  in  his  experimental  work  upon  milk, 
wine,  and  beer  fermentations,  and  suggested  by  others  previous  to  him, 
but  not  worked  out,  that  such  perplexing  questions  as  milk  ropiness  as  well 
as  other  milk  fermentations  could  be  regarded  in  a  reasonable  light.  Pas- 
teur was  able  to  say  that  a  certain  yeast  plant  could  produce  ropiness  of 
milk,  yet  he  failed  to  comply  with  the  later  requisitions  oE  bacteriology  in 
establishing  beyond  a  doubt  the  exact  relation  existing  between  that  yeast 
plant  and  the  milk.  Lister  was  the  first  to  separate  a  distinct  species 
which  would  produce  ropiness  in  milk.  Since  Lister's  time  many  species 
have  been  isolated  and  identified  as  connected  with  this  peculiar  fermen- 
tation. Each  kind  has  its  particular  action.  While  all  may  be  classed  as 
S'ving  rise  to  ropy  milk  or  cream,  do  two  of  them  will  produce  this  con- 
tion  in  just  the  same  way,  nor  will  the  milk  give  exactly  the  same 
appearance.  Sometimes  it  is  due  to  the  bacteria  adhering  together  in  a 
ropy  mass,  caused  by  the  secretion  of  a  mim-like  substance  by  the  indi- 
vidual bacteria.  In  this  case  a  string  of  micro-organisms  may  be  pulled 
out  with  the  milk  or  cream,  thus  rendering  their  functions  only  in  an 
indirect  way.  Such  bacteria  are  not  so  likely  to  decompose  the  milk  by 
the  destruction  of  any  element  composiug  it.  They,  of  course,  feed  upon 
some  of  the  constituents  of  the  milk,  but  a  change  is  not  likely  to  occur  in 
the  component  parts.  On  the  other  hand,  there  are  those  bacteria  acting 
directly  upon  the  milk  sugar  in  the  production  of  slime  or  ropiness,  con- 
suming a  part  of  that  substance.  Then  there  are  those  whose  action  is 
more  complicated,  involving  the  other  constituents  of  the  milk. 

Very  frequently  in  normal  milk,  that  is,  milk  kept  under  the  usual  con- 
ditions, bacteria  are  found  which,  unaccompanied  by  other  bacteria,  will 
manufacture  ropy  milk.  The  other  bacteria  ordinarily  gain  the  ascendency 
and  perform  their  functions  before  the  bacteria  producing  ropiness  can 
manifest  themselves.  Should  the  latter  gain  the  ascendency,  ropiness 
would  occur  and  the  cases  of  ropy  milk  would  be  multiplied  greatly. 
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Whenever  ropiness  does  exist,  it  may  generally  with  safety  be  attributed 
to  foreign  and  transient  bacteria,  which  gain  access  to  the  milk,  perhaps 
accidentally.  They  sweep  down  upon  a  dairy  unexpectedly  and  appar- 
ently without  a  cause;  but  if  the  soil,  the  water,  and  the  air;  the  cans^ 
the  stables,  and  milk  houses  could  be  accurately  examined,  in  fact  all 
those  things  which  surround  and  have  to  do  with  a  dairy,  the  avenue  by 
which  they  entered  would  be  discovered. 

Many  countries  have  been  witness  to  this  disease.  In  Norway,  they 
make  use  of  this  ropy  milk  in  the  preparation  of  a  drink,  called  Tattem- 
jolL  The  people  place  the  leaves  of  the  butterwort  in  the  milk  and  the 
fermentation  foUowa  Bacteria  which  would  give  rise  to  the  same  con- 
dition have  been  found  on  these  leaves.  In  Holland,  Edam  cheese  is 
manufactured  from  slimy  milk.  Many  cases  have  been  reported  from 
Switzerland  and  Austria.  France  and  other  countries  have  had  their 
share  of  this  disease.  To  gain  the  exact  extent  of  this  condiiion  in  the 
United  States  is  impossible.  When  the  information  is  voluntary  and 
comes  from  individuals  who  have  been  afflicted,  reliance  can  be  given; 
but  when  the  information  is  sought  from  dairymen  or  milk-men,  they  wilj 
evade  the  question  lest  it  might  work  harm  to  them.  A  few  voluntary 
contributions  have  been  ^ven  in  "Hoard's  Dairyman."  These  cover 
about  two  years  and  are  simply  representative  of  the  extent  of  territory 
involved  and  time  of  occurence.  Doubtless  a  very  small  fraction  of  one 
per  cent  is  represented  by  these  individuals.  In  most  cases,  these  con- 
tributions are  in  the  form  of  Queries  and  have  been  reduced  to  the  mini- 
mum by  eliminating  all  that  nas  no  bearing  upon  the  matter  in  hand. 
Whenever  the  feeding  is  introducefd,  it  is  allowed  to  remain  because  it  is 
a  common  opinion  that  the  feeding  is  the  real  cause  of  the  trouble. 

The  first  case  was  located  at  Trenton,  N.  J.,  and  occurred  in  the  summer 
of  1893,  beginning  about  the  middle  of  July  and  lasting  till  about  the  first 
of  August.  The  pastures  were  dry  and  short  during  the  time.  That  the 
individual  might  ascertain  whether  the  trouble  originated  from  the  food 
or  pasture,  he  tested  both  and  tried  each  cow's  milk  by  itself,  but  failed  to 
fina  the  cause. 

In  October,  1893,  a  dairyman  in  Illinois  stated  that  he  had  been  visited 
by  the  ropy  milk  plague,  and  that  it  had  appeared  for  a  day  or  a  week  at 
a  time  since  the  middle  of  July.  At  certain  periods  it  was  very  noticeable, 
at  other  times  it  was  hardly  perceptible.  The  whey  tank  was  cleaned  and' 
the  whey  scalded  every  day;  when  not  scalded  it  would  appear  like  soft 
soap  upon  dipping  the  next  morning.  The  curd  would  not  cook  firmly 
when  the  milk  was  ropy;  cheese  made  from  it  lacked  in  flavor  and  an  un- 
pleasant taste  was  also  present,  while  the  keeping  qualities  were  not  satis- 
factory. 

A  man  living  near  Memphis,  Tenn.,  and  running  a  dairy  of  forty  cows, 
wrote  as  follows:  "In  running  my  dairy  of  forty  cows,  I  have  been 
troubled  the  last  week  with  my  milk  'roping.'  Please  tell  me  the  cause. 
The  cows  were  changed  from  a  pasture,  where  there  was  running  water,  ta 
one  of  corn  stalks  and  cotton  stalks,  where  the  water  was  a  pond  in  the 
field.  I  am  feeding  cotton  hulls,  a  chop  of  com,  oats,  and  oil  meal  mixed 
together.  Milk  would  turn  ropy  in  about  twelve  hours.  I  buy  corn  and 
oats  from  a  feed  store."  This  happened  in  January,  1894.  Another  case 
was  reported  from  Chillicothe,  Mo.,  in  April,  1894,  where  the  milk  re- 
mained sweet.  It  was  set  in  deep  cans  in  ice  water.  A  simple  query  came 
from  Massachusetts,  in  September,  1894,  stating  that  the  trouble  existed.    , 
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Without  commenting  upon  these  cases  at  this  point,  I  will  pass  on  to  two 
cases  which  have  come  under  my  observation  recently.  The  first  case  oc- 
curred on  the  farm  of  Mr.  A,  located  not  far  from  Lansing.  He  runs  a 
milk-wa^on  and  supplies  milk  to  about  three  hundred  patrons.  Fourteen 
healthy  looking  cows  furnish  the  milk.  Up  to  the  time  of  the  trouble  they 
had  been  pastured  on  a  low  piece  of  land  adjacent  to  the  Red  Cedar  river, 
a  branch  of  the  Grand.  There  were  marshy  places  along  the  shore  to 
which  the  cows  had  access  and  in  which,  from  the  appearance,  they  were 
in  the  habit  of  passing  a  portion  of  their  time.  Through  the  middle  of  the 
pasture  was  another  marshy  strip  and  a  very  small  stream.  The  remainder 
of  the  pasture  was  good  firm  meadow  land,  and  contained  a  large  number 
of  shade  trees.  At  milking  time  the  cows  were  driven  through  a  long  lane 
to  the  barn,  in  which  they  remained  during  the  milking  hour  only. 

This  bam  was  located  near  the  house,  and  the  part  in  which  the  cows 
were  milked  was  on  the  west  side.  One  door  communicated  with  the  barn- 
yard on  the  south  and  another  with  the  backyard  by  passing  through  a 
small  open  shed.  Along  the  west  side  were  numerous  windows.  The 
east  side  came  in  contact  with  the  main  floor  of  the  barn  and  a  silo  which 
had  just  been  renovated  and  tarred.  The  floor  of  the  stable  was  rough  and 
only  partly  made  of  boards,  being  that  part  wh^re  the  cows  stood,  and  a 
dung  sink;  the  remainder  was  covered  with  stones. 

The  milk-house  where  the  milk  was  cooled  in  cans  was  a  frame  building 
about  ten  by  twelve  feet.  It  stcod  in  the  barnyard  about  four  rods  south 
of  the  stable.  There  was  one  door  which  opened  to  the  north,  but  no  win- 
dows. Matched  lumber  had  been  used  to  cover  the  inner  walls  and  the 
ceiling.  On  the  floor  was  a  layer  of  sawdust  about  one  foot  deep  which 
had  been  placed  there  the  winter  before.  Back  from  the  middle  of  the 
milk-house  was  a  large  wooden  tank  which  was  filled  with  water  from  a 
well  two  hundred  feet  deep  and  pumped  by  a  windmill. 

The  barn  floor  and  milk-house  floor  were  occasionally  covered  over  with 
a  layer  of  lime  to  purify  them. 

As  soon  as  the  milk  was  taken  from  the  cows  it  was  strained  into  cans 
which  were  carried  to  the  milk- house  when  the  milking  was  over,  and 
placed  in  the  water  tank  to  cool;  during  the  cooling  the  milk  was  stirred. 
The  milk  was  again  strained  after  cooling  and  was  then  ready  for  distri- 
bution. 

These  were  the  surroundings  and  methods  of  management  at  the  time 
the  trouble  appeared.  It  was  the  fifteenth  of  September  when  Mr.  A 
first  observed  it,  but  it  was  noticed  by  three  of  his  patrons  on  Friday  the 
eleventh  of  September.  No  complaints  were  heard  on  Saturday,  but  on 
Sunday,  the  thirteenth,  there  was  a  universal  cry  of  trouble. 

Suspecting  that  his  cows  had  eaten  some  plant  which  would  produce 
this  condition  in  the  milk,  Mr.  A  immediately  turned  his  cows  into  a 
higher  pasture  of  wheat  stubble  in  which  there  was  a  young  growth  of 
clover,  and  awaited  an  abatement  in  the  trouble.  Monday  passed  but 
there  was  no  check  in  the  progress  of  the  disease  in  the  milk  and  his 
patrons  were  leaving  him. 

Tuesday  morning  a  sample  was  brought  to  the  bacteriological  laboratory. 
This  sample  was  not  ropy  at  the  time,  but  ropiness  became  apparent  by 
the  next  morning.  There  seemed  no  doubt  about  the  cause  of  it  Tuesday 
morning;  coneeauently  a  plan  of  extermination  was  laid  out  which  will  be 
considered  a  little  later. 
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To  positively  establish  the  nature  of  the  cause,  milk  which  had  been 
sterilized  and  freed  from  bacteria  was  inoculated  with  a  small  drop  of  the 
specimen.  In  twenty-four  hours  this  milk  which  had  been  inoculated 
developed  ropiness  and  was  used  in  turn  to  inoculate  another  lot  of  steri- 
lized milk,  and  this  in  twenty-four  hours  was  decidedly  ropy.  There  was 
DO  (question  about  what  we  had  to  contend  with  and  Mr.  A  was  eager  to 
begm  active  measures,  for  on  Wednesday  so  many  of  his  patrons  had  left 
him ;  and,  feeling  that  it  was  not  right  to  sell  milk  of  this  kind,  he  had  stopped 
his  milk  wagon.  This  meant  a  pecuniary  loss  to  him  of  one  hundred  and 
fifty  dollars  a  month. 

Three  points  of  interest  were  now  before  us:  The  first  was  to  eradicate 
the  trouble;  the  second,  isolate  the  micro-organism;  and  the  third,  to 
locate  it. 

Our  attention  was  first  directed  to  the  cans.  In  order  to  render  them 
free  from  danger,  each  can  was  filled  with  boiling  water  and  covered  up; 
from  time  to  tmie  it  was  emptied  and  refilled,  until  it  had  been  virtually 
subjected  to  boiling  water  for  one- half  hour.  After  the  cans  had  under- 
gone this  treatment,  they  were  exposed  to  the  direct  rays  of  the  sun  for 
the  rest  of  the  day.  The  sawdust  on  the  floor  of  the  milk-house  was  cleaned 
out  and  clean  gravel  substituted.  The  walls  and  ceilings  were  then  washed 
with  a  solution  of  corrosive  sublimate  made  in  the  strength  of  one  of  sub- 
limate to  one  thousand  parts  of  water.  Having  done  this,  three  or  four 
pounds  of  sulphur  were  burned  in  the  milk-house.  The  cooling  tank  was 
also  washed  with  the  corrosive  sublimate  solution.  Nothing  could  be 
done  to  the  barn  but  to  sprinkle  it  with  the  corrosive  sublimate  solution 
and  add  a  fresh  supply  of  lime  to  the  floor.  Before  milking,  the  cows 
udders  were  washed  with  the  corrosive  sublimate  solution  made  in  the 
strength  of  one  to  two  thousand.  The  cows  were  however,  finally  removed 
to  another  bam,  before  the  trouble  disappeared. 

In  attempting  to  isolate  the  specific  micro-organism,  the  tubes  first  inocu- 
lated to  demonstrate  the  microbial  origin  of  the  cause,  had  for  their  pur- 
pose also,  what  appeared  to  be  the  most  feasible  method  for  isolation.  By 
the  production  of  culture  after  culture  from  the  cream,  it  was  thought  that 
the  "ropy"  bacteria  would  increase  in  number  to  such  an  extent  as  to 
reduce  the  other  bacteria  present  to  the  least  possible  number.  After 
repeated  cultivation  in  this  manner  for  some  time,  plates  were  made  and 
after  they  had  developed,  this  micro-organism  which  turned  out  to  be  the 
specific  cause,  was  very  plentiful  and  there  was  no  trouble  in  obtaining  a 
pure  culture. 

Simultaneously  with  the  eradication  and  isolation  of  the  micro-organism, 
we  tried  to  locate  the  source  of  the  bacteria.  During  the  removal  of  the 
sawdust  from  the  milk  house,  a  bacteriologically  clean  dish  containing 
normal  milk,  which  was  gotten  from  a  neighbor  who  had  no  trouble  of  this 
kind,  was  exposed.  At  the  same  time,  another  dish  of  milk  prepared  as 
the  first,  was  exposed  in  the  barn.  Neither  of  these  specimens  produced 
ropy  cream.  The  udders  of  the  cows  and  the  hands  of  the  milkers  were 
then  thoroughly  washed  with  the  corrosive  sublimate  solution  made  in  the 
strength  of  one  to  two  thousand.  The  milk  from  each  cow  was  drawn 
into  an  individual  fruit  jar  and  a  number  was  placed  upon  it  correspond- 
ing to  the  cow  from  which  the  milk  was  drawn.  In  the  preparation  of  the 
cans  used  for  this  purpose,  the  boiling  method  of  sterilization  was  employed 
and  the  tops  screwed  on,  with  the  usual  rubber  collar,  immediately  alter 
sterilization.    They  were  not  opened  until  the  milker  was  ready  to  draw 
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the  milk  into  the  j'ar.  As  soon  as  each  was  one-quarter  full  the  top  was 
replaced  and  the  jar  was  taken  to  the  house  for  cooling  Not  long  after, 
they  were  brought  to  the  laboratory  where  they  were  examined  from  time 
to  time  to  ascertain  whether  ropiness  was  present  Eleven  out  of  the 
fourteen  jars  developed  ropiness,  some  sooner  than  others  but  most  of 
them  within  forty-eight  hoars.  To  illustrate  the  care  exercised  by  Mr.  A 
in  this  experiment  and  what  cleanliness  in  milking  will  do,  we  wish  to 
state  that  these  samples  of  milk  did  not  sour  within  sixty  hours  after 
milkin^f  exposed  to  the  warm  temperature  of  the  laboratory.  Not  having 
succeeded  in  eliminating  the  "ropy"  bacteria  by  this  step,  milk  was  taken 
directly  from  the  udders  of  the  three  cows  whose  milk  first  showed  signs 
of  ropiness  in  the  fruit  jars.  It  is  possible  to  draw  milk  from  the  udder 
of  a  cow  under  an  absolutely  sterile  condition.  For  this  purpose  flasks  are 
prepared  in  the  following  manner:  A  50  cc.  Erlenmeyer  flask  is  thoroughly 
wasned  and  dried.  A  silver  coin  milking  tube 
is  then  fitted  to  a  glass  tube  which  reaches 
nearly  to  the  bottom  of  the  flask,  the  meeting 
of  the  milking  tube  and  glass  tube  forming  a 
joint  at  the  neck  of  the  flask,  where  the  cotton 
wool  plug  which  is  used  to  close  the  mouth  of 
the  flask  will  cover  the  joini  A  thin  layer  of 
cotton  wool  is  then  slipped  over  the  milking 
tube,  covering  the  cotton  wool  plug  and  pro- 
jecting over  the  lip  of  the  neck  of  the  flask. 
This  is  bound  down  firmly  with  thread  by  run- 
ning it  in  every  direction  over  the  cotton  wool 
forming  a  network  and  binding  or  fastening 
it  underneath  the  lip.  A  cap  is  made  to  cover 
the  milking  tube  entirely,  extending  from  the 
cotton  wool  plug  in  the  neck  of  the  flask  to 
the  tip  of  the  milking  tube  and  covering  the 
tip  completely.  It  is  made  so  firmly  that  it 
may  be  slipped  on  and  off  with  ease.  This 
outfit  was  placed  in  the  sterilizing  oven  for  the 
usual  time.  When  ready  for  use  the  teat  of 
the  cow  is  washed  with  a  corrosive  sublimate 
solution,  the  cap  removed  from  the  milking 
tube,  the  tube  inserted  into  the  milk  duct,  and 
as  soon  as  removed  the  cap  is  replaced.  By 
following  this  method,  sterile  milk  may  be 
obtained  from  a  cow  if  some  milk  be  removed 
at  first  from  the  teat  to  render  the  duct  free 
from  bacteria.  In  this  instance  very  little  milk  was  removed  before  the 
insertion  of  the  milking  tube;  but  at  the  end  of  ninety  hours  the  milk  was 
still  sweet  and  free  from  ropiness. 

From  the  work  thus  far  it  would  seem  that  the  "ropy"  bacteria  were 
located  on  the  udders  of  the  cows;  but  before  taking  up  the  work  farther 
concerning  this  matter,  it  is  desirable  to  state  the  second  case  that  came 
to  our  notice. 

On  Wednesday  following  the  Tuesday  when  Mr,  A  brought  a  sample 
of  his  cream  to  the  bacteriological  laboratory,  a  milk  dealer  in  the  city  of 
Lansing  discovered  ropiness  in  one  of  his  cans.  It  was  confined  to  this  single 
can  and  did  not  spread  to  the  others;  all  but  this  can  were, however, peddled 
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out  to  his  patroD&  The  milk  that  he  handled  came  from  various  sources, 
for  it  was  his  practice  to  buy  milk  from  the  farmers  in  the  vicinity  of  the 
cit^.  The  milk  that  this  single  can  contained  was  secured  from  a  farmer 
livmg  three  miles  out  of  the  city.  A  visit  to  his  farm  revealed  the  follow- 
ing facts:  The  cows  were  pasturing  in  a  large  meadow  adjacent  to  the 
road  and  barnyard.  Through  the  middle  of  this  meadow  ran  a  small 
stream,  but  that  portion  of  the  -pasture  bordering  upon  this  stream  was 
neither  marbhy  nor  very  low.  From  the  stream,  the  meadow  had  a  gradual 
but  pronounced  rise  and  it  would  not  be  considered  a  low  pasture  land. 
There  was  no  stagnant  water  about  and  the  cows  usually  drank  the  water 
provided  at  the  well,  yet  sometimes  refreshed  themselves  at  this  small 
running  stream.  The  milking  was  done  in  the  open  air  and  in  cleanly 
surroundings.  There  was  no  special  means  of  cooling  the  milk  and  so  far 
as  could  be  ascertained,  it  was  not  cooled  at  all.  It  was  taken  from  the 
Gows,  placed  in  a  can  and  carted  to  the  city  by  the  milkman.  The  farmer 
had  no  ropioess  at  any  time  so  far  as  he  knew,  and  had  not  noticed  it  on 
this  occasion  in  the  milk  he  reserved.  This  can  which  turned  out  to  be 
rc^y  was  taken  to  the  home  of  the  milkman  and  placed  in  his  cellar,  where 
the  top  was  removed  and  the  contents  exposed  the  same  as  several  other 
cans  which  he  had  at  the  same  time,  and  in  which  ropiness  did  not  develop. 

It  was  about  one  week  after  this  had  occurred  that  a  sample  of  the  cream 
from  the  can  in  question  was  obtained.  The  milkman  had  preserved  ii 
Upon  a  bacteriological  examination  by  means  of  plates,  the  micro-organism 
producing  the  trouble  was  isolated  and  it  proved  to  be  identical  with  the 
one  which  caused  ropiness  in  the  milk  of  Mr.  A.  Its  biological  history 
corresponds  precisely  with  that  micro-organism  which  manifested  itself  on 
Mr.  A's  farm  four  and  one-half  miles  away. 

It  was  readily  inferred  that  there  must  have  been  some  means  of  com- 
munication. Close  questioning  could  establish  no  possible  clue,  for  they 
all  claimed  to  have  had  no  interchange  of  cans  or  milk  within  a  month  or  two 
of  this  time.  Failing  in  this,  I  turned  my  attention  to  the  water  found  in 
the  pastures  of  both  farms,  although  the  streams  were  not  the  same,  both 
however  flowing  into  the  Grand  river.  A  close  bacteriological  examination 
was  made  in  each  case  but  without  any  positive  results.  Another  investi- 
gation was  made  of  the  air  of  the  milk-house,  barnyard  and  stable  and  this 
too  failed  to  reveal  the  source  of  this  micro-organism.  Plates  were  exposed 
under  the  udders  of  the  cows  while  milking  and  these  added  nothing  to  our 
knowledge. 

The  infection  had  about  disappeared  when  the  last  investigations  were 
made.  Owing  to  their  negative  nature,  we  were  forced  to  the  conclusion 
from  our  first  work  when  the  trouble  was  at  its  height,  that  the  infection 
came  throagh  the  co¥js  and  that  the  bacteria  were  adherent  to  the  udder. 
This  was  demonstrated  almost  beyond  a  doubt  by  the  can  or  pint  jar  ex- 
periment and  the  flask  experiment  where  the  milk  was  drawn  directly  from 
the  udders.  How  these  bacteria  happened  to  locate  there  and  whence  they 
came  are  still  unsolved  problems.  What  avenue  of  communication  existed 
between  the  two  farms  and  what  they  have  in  common  are  vet  unknown. 
This  class  of  bacteria  may  be  found  in  the  air,  water  or  soil,  but  at  pres- 
ent it  is  not  determined  in  which  this*  one  may  live. 

CLIMATIC  CONDITIONS. 

With  the  data  now  given,  the  climatic  conditions  may  be  profitably  con- 
sidered   In  all  of  the  cases  in  the  northern  states  reviewed  at  the  begin* 
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ning  and  the  two  cases  studied  in  the  body  of  the  work,  the  time  of 
occurrence  was  between  the  middle  of  July  and  October;  wherever  ropy  milk 
has  prevailed,  there  is  generally  accompanying  it  a  condition  of  the  atmos- 
phere which  is  peculiarly  significant  No  season  of  the  year  is  better  suited 
to  the  rapid  development  of  bacteria  than  the  time  mentioned.  The  air  is 
more  or  less  saturated  with  moisture,  and  the  temperature  is  high.  This 
is  the  period  of  "dog  days,"  and  the  air  is  muggy  and  oppressive;  it  does 
not  differ  much  from  the  condition  of  the  atmosphere  just  at  the  beginning 
of  a  thunder  storm.  Associated  with  this  season  is  the  phenomenally 
rapid  souring  of  milk,  and  the  large  amount  of  decomposition  in  process. 
Algae  are  abundant  in  stagnant  pools,  and  water  everywhere  seems  to  be 
teeming  with  life.  It  is  almost  impossible  to  preserve  anything  in  a  fresh 
state.  As  soon  as  the  cool  October  weather  creeps  over  our  northern 
states,  the  conditions  which  favored  the  development  of  bacterial  life  have 
been  changed,  and  the  ropiness  of  milk  or  cream  disappears  with  them; 
yet  it  is  possible  to  have  stringy  milk  in  the  winter  season.  Such  cases 
would  necessarily  be  rare,  inasmuch  as  the  temperature  is  so  low  as  to 
retard  their  growth,  and  thus  prevent  any  chance  of  their  manifestation. 
In  the  south,  where  they  are  often  visited  with  the  trouble,  even  in  the 
winter,  the  conditions  are  much  different.  There  they  may  have  the  best 
opportunities  for  bacterial  growth  during  the  winj;er  months.  Bacteria, 
like  the  higher  plants,  have  their  season  of  greatest  activity,  and  must  be 
especially  guarded  against  at  this  time,  if  trouble  is  to  be  avoided.  They 
are  more  likely  to  be  prolific  and  bold,  for  whatever  they  enter  has  a  suit- 
able temperature  and  moisture  to  aid  them  in  their  multiplication.  The 
water  is  warm  in  the  streams  and  lowlands,  the  soil  is  fit  for  their  recep- 
tion, and  as  soon  as  they  find  a  vehicle  of  conveyance  they  travel  from 
place  to  place.  If  they  establish  themselves  in  a  dairy,  barn,  pasture,  or 
house,  there  they  will  ply  their  depredations  with  vigor  while  the  moist 
and  hot  summer  weather  lasts,  and  can  be  eradicated  only  by  persistent 
efforts. 

TREATMENT. 

In  the  treatment  of  a  bacterial  devastation  of  this  kind,  many  things 
which  are  now  common  to  readers  can  be  emphasized  only.  Since  bacteria 
may  find  their  way  into  the  milk  from  the  air,  the  lower  portion  of  the 
cow,  the  milker,  or  the  cans,  the  plan  of  extermination  may  be  arranged 
accordingly.  Although  the  air  does  have  bacteria  which  may  be  detri- 
mental to  milk,  yet  it  cannot  be  regarded  as  the  most  important  factor. 
Since  it  may  be  a  source,  it  must  always  be  considered  when  the  bacteria 
are  to  be  eradicated,  by  ascertaining  whether  it  makes  any  difference  to 
change  the  cows  to  another  barn  or  to  milk  them  in  the  open  air.  Take 
the  milk  from  the  milk-house  or  pantry  for  a  short  time  to  see  whether  the 
trouble  will  disappear.  By  changing  the  air  conditions  and  evironments, 
it  may  be  possible  to  stop  the  evil  at  the  start.  If  the  air  of  the  milk- 
house  should  be  the  carrier  of  the  bacteria,  it  may  probably  be  traced  to 
<Just  arising  from  the  floor  or  elsewhere,  and  would  point  to  a  thorough 
cleansing  of  the  place.  This  can  be  done  by  first  removing  any  dirt  that 
may  be  about  ana  then  following  with  strong  disinfectant.  Wash  the 
floor,  walls,  and  ceiling  with  a  solution  of  corrosive  sublimate  made  in  the 
strength  of  one  part  of  corrosive  sublimate  to  one  thousand  parts  of  water. 
Use  this  freely  on  all  the  woodwork,  shelves,  tables,  and  wherever  it  will 
not  come  in  contact  with  metallic  substances  or  utensils  used  in  the  dairy. 
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After  this  has  been  done,  burn  three  or  four  pounds  of  sulphur  to  every 
one  thousand  cubic  feet  of  air  space.  This  may  be  done  most  effectually 
by  closing  all  possibilities  of  escape  and  placing  the  sulphur  in  an  iron 
vessel  which  rests  upon  bricks  in  a  tub  of  water.  To  start  it  add  a  little 
cdcohol.  Allow  the  process  of  fumigation  to  continue  from  forty-eight 
to  seventy-two  hours.  Any  room  or  building  may  be  rendered  fit  for  use 
in  this  way.  If  it  were  a  stable,  a  thorough  scrubbing  of  walls,  ceiling, 
and  floor,  with  a  few  days  of  airing,  would  be  all  that  could  be  done. 
Whenever  whitewash  can  be  used  after  the  washing,  it  makes  a  good 
accessory. 

To  cleanse  the  lower  portion  of  the  cow,  it  would  be  well  to  clean  off 
the  thickest  of  the  dirt  in  a  dry  state,  then  wash  off  with  a  solution  of  cor- 
rosive sublimate  made  in  the  strength  of  one  to  two  thousand  of  water. 
Allow  this  to  dry  sufficiently  to  insure  against  any  of  the  liquid  dropping 
into  the  milL  The  udders  gather  bacteria  from  the  soil  of  the  pasture, 
weeds,  straw,  water  in  which  the  cows  may  stand  and  from  the  soiled  con- 
dition of  many  stables.  Doubtless  most  of  the  bacteria  which  find  their 
way  into  the  milk  enter  by  way  of  the  udder.  In  the  eradication  of  bac- 
tena,  the  udders  must  be  washed  thoroughly  among  the  first  steps  taken. 

The  hands  and  clothes  of  the  milker  have  their  significance,  but  unless 
infectious  diseases  are  about,  there  is  little  chance  from  regular  inocula- 
tion with  bacteria  of  a  detrimental  nature.  It  is  best,  however,  to  have 
the  milker  wash  his  hands  in  a  solution  of  corrosive  sublimate  made  in 
the  strength  of  one  to  one  thousand,  when  there  is  trouble  of  a  bacterial 
nature. 

There  is  nothing  so  essential  as  a  thorough  cleaning  of  the  milk  pails 
and  cans.  When  once  harboring  the  bacteria,  unless  they  are  made 
absolutely  clean,  they  will  be  a  continuous  agent  of  inoculation.  Milk 
vessels  should  always  be  boiled  for  one-half  hour  after  every  milking  when 
ropy  milk  exists  in  the  dairy,  and  this  should  be  followed  during  the 
presence  of  the  trouble,  for  as  long  as  it  exists,  the  vessels  will  be  contami- 
nated and  of  course  these  injurious  bacteria  must  be  killed. 
\  'i  If  it  is  impracticable  to  place  the  cans  and  milk  pails  in  a  boiler,  boiling 
water  could  be  utilized  by  filling  the  can  with  it  and  keeping  it  hot  by  a 
renewal  every  few  minutes.  This  process  of  sterilizing  should  continue 
for  at  least  one-half  hour. 

THE  BACILLUS   CAUSING   THE   TROUBLE. 

Morphology:  The  length  of  this  bacillus  averages  about  two  micro- 
millemeters  and  the  thickness  is  one  and  one- fourth — a  very  short  thick 
bacillus.    It  is  usually  arranged  in  pairs  and  may  be  either  single  or  grow 
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into  threads  of  four,  five  or  six.  The  ends  are  ronnd 
and  the  protoplasm  homogeneous  in  all  of  its  stages 
of  development  When  forming  in  threads,  it  is  im- 
possible to  distinguish  the  individual  bacilli;  they 
frequently  resemble  a  single  long  bacillus. 

Coif  my:  The  first  appearance  of  the  colony  is 
round  with  a  well  defined  and  even»  border,  having  a 
blackish  brown  color  and  finely  granular  contents. 

f)late,  the  largest  number  of  colonies  will  present  this  aspect, 
iquefaction    which      ^-./-v^  / 

causes  the  colony  to  /^^rZ,/^\  /. 
sink  into  the  gelatin,  ^^*^oi>N  \  V 
but  the  surface  col- 
onies rest  on  and 
rise  above  it  Con- 
tinuing to  develop, 
the  colony  sends  out 
from  its  border  a 
thin  and  light  color- 
ed plaque  with  abor- 
der  not  so  well  de- 
fined and  somewhat 
uneven,  simply  a 
thin  layer  of  micro- 
organisms     spread-  FIflr.3.    Colonies  of  ropy  cream  bacillus, 

ing  from  the  mail  body  of  the  colony  over  the  surface  of  the  gelatin 
Again  from  this  thin  layer,  as  the  colony  grows  older,  another  layer  starts 
thinner  than  the  one  from  which  it  proceeds  and  is  almost  void  of  color, 
translucent  The  border  is  still  less  regular  and  almost  ragged;  some- 
times it  has  a  scalloped  appearance.  To  the  naked  eye,  the  colony  glistens 
and  gives  a  rounded  oval  surface.  Upon  the  application  of  the  platinum 
needle,  the  colony  will  often  adhere  as  a  whole;  at  other  times  a  ropy  mass 
of  bacteria  will  be  drawn  out.  From  this  will  be  inferred  the  tenacious 
secretion  of  this  bacillus. 

After  cultivating  this  bacillus  for  some  time  and  plating  it  in  the  same 
gelatin,  it  was  found  that  the  colony  had  undergone  a  marked  transforma- 
&on,  and  in  this  state  gave  a  loose  patch  work  m  its  younger  stage  and  a 
very  irregular  colony  as  it  matured. 

(JeUUin  Stick  Culture:  There  is  a  slight  growth  aloujg  the  line  of  inoc- 
ulation, in  some  tubes  simply  a  beaded  developmenti  in  others  quite  a 
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coDtmnooB  growth  appears,  but  it 
ifl  confined  to  the  punctnra  On 
the  surface,  a  moist  glistening 
white  mass  is  seen  about  the  point 
where  the  needle  entered  the  gela- 
tin.  The  borders  are  somewhat 
irregular.  The  extent  of  the  growth 
is  limited  to  a  very  small  surface 
and  resembles  a  large  coloxir  which 
is  not  inclined  to  spread.  In  hold- 
ing  it  to  the  light,  an  iridescent 
hue  is  revealed. 

Agar  Streak  Culture:  Along 
the  entire  streak  and  extending 
but  a  very  short  distance'  from  the 
streak,  is  a  whitish  slimy  and 
glistening  ^owth  with  a  scalloped 
border.  The  development  is  very 
rapid. 

Potato  Streak  Culture :  On  the 
surface  of  the  potato,  it  produces 
a  yellowish  white,  creamy  growth 
which  rises  above  the  surface  and 
is  confined  to  that  portion  inocu- 
lated, with  no  tendency  to  spread. 

Bouillon  Culture:  At  first  the 
bouillon  becomes  cloudy  and  event- 
ually a  scum  forms  over  the  top. 
When  the  needle  is  applied  to  this 
it  is  possible  to  draw  out  a  string 
several  feet  long  and  so  fine  that  it 
is  virtually  invisible.  As  the  cult- 
ure becomes  older,  these  bacteria 
form  a  jeUy  like  mass  in  the 
bouillon  ana  the  bouillon  itself 
responds  as  jelly.  It  is  a  difficult 
task  to  break  up  this  mass  by  the 
addition  of  more  liquid. 

Milk  Culture:  When  bacteria 
produce  any  peculiar  condition  of 
the  milk,  as  the  formation  of  lactic  acid,  butyric  acid  and  other  products, 
the  investigator  attempts  to  determine  that  constituent  of  the  milk  from 
which  any  one  of  these  products  is  formed.  In  the  lactic  acid  fermenta- 
tion, the  sugar  of  milk  will  gradually  disappear  until  a  certain  per  cent  of 
acid  is  formed.  Inasmuch  as  stringy  milk  may  be  produced  from  the 
sugar  of  milk  or  some  of  the  protied  substances,  as  caseine,  it  therefore 
becomes  an  interesting  feature  of  the  life  history  of  this  class  of  micro- 
organisms to  study  their  action  upon  the  various  component  parts  of  milk. 
Although  the  cultured  properties  of  the  bacillus  in  question  indicate 
whence  comes  this  ropiness  and  preclude  any  further  analysis,  to  settle 
the  matter  definitely  an  estimation  was  made  of  some  of  the  substances 
constituting  milk.  This  was  carried  out  as  follows:  Flasks  of  milk  were 
sterilized  after  the  usual  method,  and  were  inoculated  with   the  bacillus. 
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Fig.  4.    G«latln  and  agrar  tnb^  calturtrB  ol  ropy 
cream  bacillus. 
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They  were  put  away  for  three  weeks,  at  the  end  of  which  time  no  apparent 
change  had  taken  place,  bat  ropiness  existed.  The  caseine  was  then  pre- 
cipitated and  fonnd  to  equal  the  usual  per  cent,  estimated  in  connection 
with  the  coagulated  albumen.  The  amount  of  sugar  was  also  ascertained 
to  be  normal.  Judging  from  this  work,  the  bacteria  evidently  feed  upon 
the  milk  without  producing  any  preceptible  change,  unless  the  change  is 
so  slow  that  a  much  longer  time  would  be  required. 

The  acidity  was  studied  by  taking  two  lots  of  the  same  milk  which  had 
been  sterilized  and  treated  together,  and  adding  to  one  the  bacillus  and 
keeping  the  other  as  a  control.  The  examination  showed  that  the  amount 
of  acidity  was  not  increased  but  very  slightly  decreased.  Several  repeti- 
tions gave  the  same  results.  In  connection  with  this,  work  upon  a  num- 
ber or  slightly  acid  bouillon  cultures  demonstrated  that  the  acidity  was 
reduced.  So  far  as  it  was  possible  to  test  it,  the  secretion  of  the  bacilli 
was  alkaline,  but  this  is  not  positive  since  it  is  quite  possible  that  foreign 
material  might  have  been  present  to  influence  the  reaction.  No  odors 
were  perceptible  in  any  of  the  media.  This  fact  is  quite  significant  in  the 
study  of  any  decomposition. 

Butter:  The  work  in  connection  with  the  butter  I  owe  to  Mr.  G.  H. 
True  of  this  station  Separator  cream  was  employed  in  two  lots  of  equal 
amounts.  In  one,  the  bacillus  was  introduced  in  large  quantities;  in  the 
other,  the  bacillus  in  the  same  quantities  was  not  introduced  until  it  had 
been  Pasteurized  at  70°  C.  for  twenty  minutes.  Both  lots  were  then  placed 
away  and  allowed  to  ripen  for  twenty-four  hours,  when  they  were  churned. 

The  loss  of  fat  in  the  butter- milk  was  2.2%  in  the  case  of  the  un -Pasteur- 
ized cream  and  2.8%  in  that  of  the  Pasteurized  cream.  The  acidity  of  the 
Pasteurized  cream  was  .27%  and  of  the  un-Pasteurized  .57%.  The 
time  required  to  chum  the  Pasteurized  cream  was  seventeen  minutes  and 
the  un-rasteurized  cream  twenty-seven  minutes. 

It  will  be  seen  that  considerable  butter-fat  was  lost.  This  was  doubtless 
due  to  the  holding  of  the  fat  globules  in  the  adhesive  secretion  of  the  bac- 
teria, for  if  the  fat  globules  are  once  embedded  in  this  material,  it  is  ex- 
tremely difficult  to  liberate  them.  The  diflFerence  in  the  acidity  is  doubt- 
less due  to  the  fact  that  where  the  cream  was  Pasteurized,  most  of  the  lactic 
acid  bacteria  were  destroyed,  consequently  the  conditions  usually  present 
and  favorable  for  the  growth  of  lactic  acid  bacteria  were  changed.  In  the 
un- Pasteurized  cream  this  class  of  bacteria  performed  its  usual  function. 
The  difference  in  the  time  of  churning  is  very  noticeable.  It  is  either  due 
to  the  Pasteurization  of  the  milk  or  to  the  action  of  the  bacteria  of  ropy 
milk  upon  that  substance  which  holds  the  fat  globules.  There  is  nothings 
however,  in  the  biolcjgical  history  of  this  bacillus  which  would  indicate  any 
such  peptonizing  action,  yet  I  am  not  ready  to  say  that  it  does  not  exert 
some  influence  upon  the  cream. 

The  flavor  of  the  butter  was  not  improved  in  the  case  of  the  un-Pasteur- 
ized  cream  and  when  it  was  Pasteurized,  the  butter  produced  was  insipid 
to  the  taste.    No  peculiar  aroma  was  present. 

Temperature:  This  bacillus  grows  best  at  about  30''  C.  It  is  killed  at 
60"^  C.  for  twenty  miuutes.  Freezing  it  for  three  hours  has  no  influence 
whatever  upon  its  vitality,  and  when  it  is  transplanted,  the  development 
is  as  rapid  as  though  it  had  been  cultivated  under  the  most  favorable 
circumstonces. 
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Motion:  No  real  motion  can  be  discerned;  a  slight  Brownian  motion 
is  perceptible. 

Stain  Reaction :    Besponds  very  readily  to  simple  aniline  stains. 

Spores:    No  spores  could  be  detected. 

At  the  time  of  going  to  print  I  find  that  this  bacillus  has  lost  under 
artificial  culture  a  large  part  of  its  power  to  produce  ropiness;  it  has  also 
decreased  in  vitality,  and  in  rapidity  of  growth — it  now  grows  slowly  and 
lees  exuberantly. 
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FORAGE    PLANTS    AND     WHEAT. 


BY   A.   A.   OBOZIEB. 


Bulletin  No.  141.— Farm  Department. 


I.     FORAGE    PLANTS. 


ALFALFA. 


Although  alfalfa  is  especially  adapted  to  dry  soils  and  climates  it 
readily  responds  to  an  increased  supply  of  moisture,  if  the  soil  be  suiB- 
ciently  rolling  or  open  to  carry  off  all  standing  water.  During  the  season 
of  1896  the  small  fields  of  alfalfa  on  the  college  farm,  one  of  half  an  acre, 
the  other  of  two  acres,  were  each  cut  four  times,  the  largest  yield  in  each 
case  being  the  first.  The  first  cutting  waa  made  May  23,  and  the  last 
October  12.  The  smaller  field  was  seeded  in  the  spring  of  1892.  A  por- 
tion of  this  field  on  low  black  soil,  gradually  killed  out  during  cold 
winters,  and  the  remainder  is  now  crowded  somewhat  by  June  grass, 
which  formed  a  considerable  part  of  the  first  cutting  but  not  of  the  later 
ones.  The  other  field  is  located  on  the  high  bank  of  the  Red  Cedar  river, 
and  was  seeded  in  the  spring  of  1895.  Part  of  this  piece  has  a  heavy 
soil,  while  that  of  the  remainder  is  a  coarse  sand  of  low  fertility.  The 
alfalfa  was  a  good  stand  over  the  entire  piece,  but  on  the  light  sandy 
soil  It  made,  both  last  year  and  this,  an  extremely  small  growth.  The 
entire  yield  in  hay  cannot  be  accurately  given,  since  a  portion  of  it  was 
put  in  the  silo  and  the  last  cutting,  made  from  time  to  time  from  Sep- 
tember 26  to  October  12,  was  used  for  feeding  green.  The  entire  product 
was  weighed,  however,  and  amounted  to  5,496  pounds  of  hay  and  9,742 
pound:!  of  green  fodder,  the  total,  estimated  as  cured  hay  (reckoning  one- 
half  the  green  fodder  as  hay),  amounting  to  a  little  over  10,367  pounds, 
or  five  tons  of  hay  for  the  two  acres.  Since  a  large  portion  of  the  piece 
was  poor  and  unproductive,  nearly  half  an  acre  at  one  end,  where  the  soil 
was  heavy  and  the  growth  much  better,  was  kept  separate  at  each  cut- 
ting and  pave  yields  per  acre  as  follows: 
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The  above  shows  a  total  yield  on  this  part  of  the  field  of  nearly  five 
tons  of  hay  per  acre  for  the  season  from  the  four  cuttings. 

As  further  evidence  that  alfalfa  requires  good  land,  tihe  following  let- 
ter is  presented  from  Mr.  J.  W.  Pennel,  of  Grand  Rapids,  Mich.  Mr. 
Pennel  has  sown  a  large  amount  of  alfalfa  seed  during  the  past  two 
years  on  sandy  soil  near  the  city  mentioned.  He  says:  ''My  experience 
with  alfalfa  on  my  soil  is  that  where  the  ground  is  in  a  high  state  of  cul- 
tivation it  does  well,  but  where  the  ground  is  lean  it  takes  too  long  for 
it  to  get  to  be  a  paying  crop.  I  sow^  most  of  mine  with  winter  wheat. 
Where  the  ground  had  been  manured  it  got  large  enough  to  mow  this 
fall.  Last  year  after  wheat  harvest  I  plowed  my  door  yard  and  sowed 
it  to  alfalfa  in  August.  This  year  we  mowed  the  piece  three  times. 
Where  the  ground  is  rich  I  think  alfalfa  a  very  paying  crop,  but  where 
the  ground  is  poor  I  prefer  other  clovers  and  grasses." 


QUESTIONS  ON  ALFALFA. 

The  status  of  alfalfa,  either  as  a  forage  or  fertilizing  crop,  in  Mich- 
igan, is  far  from  being  settled.  A  considerable  amount  of  the  seed  has 
been  sown  during  the  past  two  or  three  years,  owing  to  the  failure  of 
clover,  but  reports  as  to  the  results  are  quite  conflicting.  There  is 
evidently  lack  of  information  in  many  cases  as  to  the  best  methods  of 
managing  the  crop,  so  that  many  unnecessary  failures  have  occurred. 
Below  are  a  number  of  inquiries  that  have  been  received  regarding  this 
plant,  following  which  is  given  a  condensed  abstract  of  our  replies. 

Sholes  &  Downer,  North  Branch :  Will  you  kindly  let  us  Imow  what 
experience  you  have  had  with  alfalfa  this  summer,  and  whether  you 
think  we  will  be  able  to  do  anything  with  it  in  this  State? 

J.  M.  Halstead,  Bay  City:  I,  like  others,  have  lost  my  clover  and  feel 
like  inquiring  for  something  to  take  its  place.  Have  you  any  work  on 
Lucerne?  If  so  I  would  be  glad  to  get  it  or  to  get  your  opinion  of  its 
success  in  the  Saginaw  Valley. 

B.  J.  Hansner,  Ypsilanti :  I  have  a  piece  of  sandy  ground  that  is  now 
in  wheat  that  I  intended  to  seed  to  clover  this  spring.  How  do  you  think 
alfalfa  would  do  in  our  part  of  the  country?  Would  it  be  a  good  way 
to  sow  it  in  the  spring  on  wheat  and  drag  it  in? 

Thomas  W.  Harris,  Wayne:  Can  I  sow  alfalfa  on  my  rye  ground, 
and  can  I  sow  it  with  timothy  on  oat  ground  with  any  hope  of  success? 
How  much  ought  to  be  sown  to  the  acre  on  light  sandy  soil? 
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J.  H.  Wetmore,  Cheboygan :  Can  you  give  me  some  information  about 
alfalfa  as  to  price  of  seed,  how  soon  a  crop  can  be  grown,  whether  the 
year  of  seeding,  and  if  it  is  a  good  crop  on  light  soil,  also  where  seed  can 
be  bought  at  a  reasonable  price? 

J.  W.  Robinson,  Vestaburg:  Kindly  advise  how  and  when  to  eow 
alfalfa  seed  on  high  and  rolling  loamy  land.  I  desire  if  possible  to  sow 
on  fall  grain,  either  this  fall  or  next  spring. 

A.  K  Bailey,  Marcellus,  Editor  Marcellus  News:  One  of  our  readers 
brought  in  some  samples  of  clover — alfalfa,  I  believe — and  asks  for  what 
information  he  can  get  on  the  subject.  He  raised  it  on  high  ground, 
found  that  it  withstood  dry  weather  remarkably  well,  and  with  his  lim^ 
ited  experience  was  more  than  satisfied  with  it.  When  should  it  be 
sown,  on  what  kind  of  soil,  etc.?  I  have  but  recently  taken  hold  of  the 
News  and  have  not  had  a  chance  to  become  posted  on  your  bulletins  on 
the  subject. 

R.  McElwain,  Hickory  Comers:  I  have  a  small  piece  of  ground  that  I 
wish  to  sow  to  alfalfa  if  reports  are  true  as  to  its  yield — three  crops  in  a 
year,  some  say.  The  ground  is  a  rich  clay  loam — is  the  soil  all  right? 
I  had  thought  of  sowing  it  as  I  would  a  crop  of  oats.  What  amount 
do. I  want  to  sow  to  the  acre  and  when  should  it  be  sown?  If  sown  in 
early  spring  would  I  get  any  feed  that  year  or  could  it  be  mown  during 
the  summer? 

D.  S.  Young,  Armada:  I  have  been  experimenting  this  summer  with 
an  acre  of  alfalfa.  I  sowed  half  a  bushel  to  the  acre  after  oats.  When 
I  cut  the  oats  the  clover  stood  about  two  feet  high  and  very  thick.  Since 
the  oats  were  cut  the  clover  has  made  a  nice  growth,  and  now  looks 
splendid.  It  is  growing  on  quite  a  heavy  subsoil.  When  should  I  cut  it 
for  seed,  the  first  or  the  second  crop? 

Mrs.  Ella  Kinsman,  Eastman:  I  have  a  farm  in  Shiawassee  county 
upon  which  are  twelve  acres  of  ridge  consisting  of  rich  gravelly  soil 
which  dries  out  very  quickly  so  that  it  is  almost  impossible  to  get  a  good 
catch  of  clover.  It  becomes  so  dry  in  July  and  August  that  the  clover 
dies.  It  is  now  seeded  to  winter  rye.  Is  it  advisable  to  sow  alfalfa 
upon  this  ground,  and  can  it  be  sown  on  the  rye  this  spring  as  we  would 
June  clover? 

Frederick  Shepfel,  Rothbury:  I  want  to  raise  a  piece  of  alfalfa 
(Lucerne)  for  my  horses.  Some  of  my  German  neighbors  claim  that 
where  they  came  from  in  northeastern  Germany  it  is  raised  for  that 
purpose,  and  they  cannot  see  why  it  cannot  be  raised  here  in  Oceana 
couDty,  which  has  about  the  same  climate.  They  say  that  in  their  coun- 
try two  varieties  of  Lucerne  are  raised,  one  variety  for  clay  land  and 
another  variety  adapted  to  sandy  land;  and  they  say  they  would  like  to 
buy  seed  of  the  sandy  land  variety  if  they  knew  where  they  could  get  it. 
Please  send  me  a  bulletin,  if  you  have  one,  on  alfalfa;  if  not  pleaae  send 
information. 

ANSWERS. 

To  begin  with  the  last  question,  we  have  made  inquiries  in  regard  to 
varieties  of  alfalfa  adapted  to  different  kinds  of  soil,  but  as  yet  without 
success.*    That  some  variation  exists  in  the  alfalfa  plant  as  grown  in 
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different  portions  of  the  world  there  can  be  no  reaaonable  donbt,  but 
snch  variations  have  not,  so  far  as  the  writer  is  informed,  amounted  to 
well  marked  varieties.  It  is  said  that  the  Chilean  alfalfa,  which  was 
^introduced  into  California,  and  which  is  now  the  stock  chiefly  grown  in 
the  United  States,  is  more  vigorous  and  deeper  rooted  than  the  alfalfa 
previously  grown  in  the  eastern  United  States,  but  I  am  not  aware  that 
a  careful  comparison  has  been  made.  In  the  spring  of  1895  the  follow- 
ing samples  of  alfalfa  seed  from  different  sources  were  sown  side  by  side 
upon  the  station  grounds. 

1.  Seed  groton  in  France.    Plants  of  about  average  size  and  vigor. 

2.  Seed  groton  in  Germany.  Decidedly  the  best  row  in  the  series.  Row 
taller,  broader,  fuller,  and  more  even  tiian  any  other,  and  earlier  to  start 
in  the  spring. 

3.  Seed  groton  in  Colorado.  Nearly  as  good  as  No.  1,  and  superior  to  it 
later  in  the  season — somewhat  uneven.  A  few  seeds  ripened  the  first 
year. 

4.  Seed  groton  in  Armenia.  This  seed  came  from  the  World's  Fair  at 
Chicago.  The  amount  was  small  and  it  was  sown  thinly.  In  general 
appearance  this  row  stood  next  to  No.  2,  starting  in  spring  a  little  slower 
and  appearing  more  uneven.  In  July,  however,  it  stood  taller  than  any 
other  row  in  the  series,  and  had  it  been  sown  as  thickly  as  the  others  it 
would,  perhaps,  have  surpassed  them  all  in  yield. 

5.  Old  College  seed;  source  nnknoum.  This  gave  decidedly  the  poorest 
results  of  any.  The  seed  had  been  kept  in  the  college  seed  room  for  some 
ten  years  or  more  but  there  was  nothing  to  show  where  it  came  from.  The 
seed  germinated  fairly  well  in  a  tester.  The  plants  in  the  field  however 
were  mucli  less  vigorous  than  any  of  the  other  samples,  and  the  first  year 
matured  a  considerable  amount  of  seed.  The  next  year,  1896,  this  row 
started  more  slowly  in  the  spring  than  any  of  the  others  and  remained 
somewhat  behind  them  all  summer.  None  of  the  samples  matured  seed 
this  year. 

The  above  results  indicate  that  the  source  of  the  seed  is  a  matter  of 
importance,  and  they  seem  to  emphasize  especially  the  value  of  fresh 
seed. 

The  remaining  questions  asked  above  have  most  of  them  been  answered 
in  Bulletin  125  and  in  a  special  circular  on  alfalfa.  They  may  be  briefly 
recapitulated,  however,  as  follows: 

1.  Climate.  Alfalfa  is  grown  most  extensively  in  warm,  dry  climates 
and  produces  in  such  a  climate  its  largest  yields,  especially  if  subjected  to 
irrigation.  It  is  hardy,  however,  in  any  part  of  Michigan  and  is  injured  in  , 
winter  only  on  heavy  wet  soil  where,  like  clover,  the  roots  heave  out. 

2.  Soil.  Any  good  soil  will  answer  except  muck.  If  the  soil  is  heavy 
it  should  be  rolling  or  well  drained. 

3.  Amount  to  sow.  Twenty  pounds  of  seed  to  the  acre  is  the  amount 
usually  sown.  On  heavy  soils,  or  if  sown  with  grain,  a  somewhat  greater 
quantity  should  be  used. 

4.  When  and  how  to  sow.  The  best  results  are  obtained  by  sowing  in 
the  spring  without  a  grain  crop,  though  sometimes  sowing  with  grain 

*  There  is,  howerer,  a  plant  crown  in  Bnrope  on  poor  sandy  soU  called  Sand  Alfalfa  or  Sand  Lnzeme 
which  has  sometimes  been  called  a  variety  of  the  ordinary  Alfalfa  and  sometimes  a  distinct  species, 
Medieago  media. 
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has  proved  succeaeful.  Alfalfa  is  particularly  sensitiye  to  drouth  in  its 
early  stages  of  growth,  so  that  unless  the  season  or  the  soil  be  unusually 
moist  it  is  apt  to  be  killed  out  by  the  growing  grain.  Fall  seeding  usually 
winter  kills  in  this  State. 

5.  Result  the  first  year.  No  crop  can  be  expected  the  first  year.  If  weeds 
appear  they  should  be  mown  before  seeding,  and  with  the  young  alfalfa, 
be  allowed  to  lie  upon  the  ground.  If  the  growth  is  excessively  heavy 
however  it  should  be  removed. 

6.  Will  it  take  the  place  of  clover?  Not  unless  there  is  a  decided  failure 
of  the  clover  crop.  In  very  dry  seasons  alfalfa  does  better  than  clover. 
It  is  also  exempt  from  the  root  borer.  It  starts  earlier  in  spring  and  grows 
somewhat  later  in  fall  than  clover  and  remains  green  during  the  dryest 
months.  It  will  yield  during  the  season  as  much  or  x)erhaps  more  than 
clover  but  requires  several  cuttings.  It  cannot  be  as  safely  pastured  as 
clover,  owing  to  injury  to  the  plants  by  the  trampling  of  animals  and  by 
close  grazing.  There  also  seems  to  be  need  of  greater  caution  in  pasturing 
alfalfa  than  of  clover  to  prevent  animals  bloating.  Alfalfa  hay,  though 
somewhat  coarse  and  woody,  is  readily  eaten  by  all  kinds  of  stock,  but  in 
curing  the  hay  care  is  needed  not  to  over  dry  it  or  there  will  be  a  great 
loss  of  leaves.  Alfalfa  is  more  particular  than  clover  in  regard  to  soil  and 
will  not  thrive  as  well  as  clover  on  poor  sandy  land. 

7.  The  seed  crop.  So  far  as  known  alfalfa  has  not  yet  been  raised  for 
seed  in  Michigan  and  little  information  can  therefore  be  given  on  this 
point.  It  is  not  certain  that  the  seed  can  be  successfully  raised  in  this 
State  in  ordinary  seasons,  as  the  blossoms  often  fail  to  set.  In  Colorado 
the  plant  seeds  abundantly  and  the  second  crop  is  usually  cut  for  that 
purpose. 

8.  Price  of  seed.  Where  alfalfa  seed  is  grown  the  yield  is  greater  than 
that  of  red  clover  and  the  price  from  first  hands  is  usually  less.  In  some 
seasons  it  is  so  low  that  the  seed  is  used  for  feed.  In  eastern  markets 
the  price  is  usually  about  the  same  as  that  of  red  clover.  The  seed  is  sold 
by  all  seedsmen  and  by  most  dealers  in  farm  seeds  in  the  smaller  towns. 

KAFFIE  COEN. 

Recent  favorable  reports,  chiefly  from  Kansas  and  Oklahoma,  have 
called  attention  to  the  merits  of  Kaffir  com  as  a  grain  and  fodder  plant 
well  adapted  to  withstand  drouth.  In  certain  cases  in  the  state  and  ter- 
ritory mentioned  its  yield  has  been  greater  than  that  of  Indian  corn.  Last 
spring  the  seed  was  widely  advertised  by  seedsmen  and  the  plant  received 
extended  favorable  notice  in  the  agricultural  pre«s.  From  various  i>arts  of 
this  State  have  come  to  the  station  inquiries  as  to  its  value  and  the 
method  of  its  cultivation.  The  following  statement  from  Farmers'  Bul- 
letin No.  37  of  the  U.  S.  Department  of  Agriculture,  written  by  Professor 
C.  C.  Georgeson  of  the  Kansas  Agricultural  College,  expresses  well  its 
agricultural  features: 

"Like  all  other  crops,  Kaffir  corn  yields  best  on  rich  land.  It  responds 
well  to  generous  treatment.  Its  culture,  however,  is  not  limited  to  soils  of 
certain  classes  and  qualities.  It  may  be  grown  on  stiff  clay  and  on  light 
sand,  in  river  bottoms  and  on  poor  uplands,  and  it  will  yield  profitable 
returns  on  soil  too  poor  for  com.  Perhaps  the  strongest  recommendation 

Digitized  by  VnUU^lt: 


EXPERIMENT    STATION    BULLETINS  261 

of  Kaffir  corn  lies  in  the  fact  that  it  will  produce  a  crop  on  less  rain  than 
is  required  for  com,  and  that  it  is  not  affected  so  disastrously  by  hot 
winds.  It  is  therefore  especially  adapted  to  the  semi*arid  west,  where  com 
succeeds  only  once  in  five  or  six  years  because  of  hot  winds  and  drouth." 
In  1895,  a  season  of  most  intense  drouth  in  Michigan,  a  plot  of  Kaffir 
corn  on  the  college  farm,  on  a  poor  sandy  ridge,  withstood  the  drouth 
better  and  produced  a  much  larger  growth  of  fodder  than  an  adjoining  • 
piece  of  field  corn.  During  the  past  season,  which  was  one  of  abundant 
rainfall,  half  an  acre  of  Kaffir  com  was  grown  on  good  heavy  soil  in  a 
series  of  half  acre  plots  devoted  to  various  forage  crops.  Adjoining  the 
Kaffir  com  on  one  side  was  a  plot  of  early  amber  sorghum  and  on  the 
other  side  a  plot  of  Salzer's  fodder  corn,  a  large,  rather  late  variety  of 
white  dent.  The  yields  from  these  three  plots,  weighed  green  as  soon  bm 
cut,  were  as  follows: 

Dent  com 15,354  pounds. 

Kaffir  com 17,180  pounds. 

Sorghum 19,838  pounds. 

The  Kaffir  corn  was  the  latest  of  the  three  and  was  allowed  to  stand 
until  there  was  danger  of  its  being  killed  by  frost.  It  was  cut  September 
22,  the  Dent  com  and  sorg-hum  having  been  cut  September  2.  The  three 
crops  were  at  about  the  same  stage  of  maturity  when  cut,  none  of  the 
seeds  having  fully  matured.  The  soil  on  which  these  crops  were  grown 
was  a  little  the  best  on  the  sorghum  plot  and  poorest  where  the  Dent  corn 
was  grown.  All  three  crops  were  planted  thinly  in  drills,  the  same  dis- 
tance apart,  and  made  an  excellent  growth. 

Kaffir  corn  is  one  of  the  sorghums  which  is  not  adapted  to  making 
sugar.  The  seed  is  produced  in  a  rather  loose  head  at  the  top  of  the  stalk. 
The  plant  matures  too  late  to  be  a  safe  crop  for  most  parts  of  Miohigan, 
but  for  rather  poor  light  soils  in  the  southern  counties  it  may  prove  of     ' 
some  value. 

CRIMSON  CLOVER. 

As  stated  in  a  press  bulletin  issued  in  May,  crimson  clover  sown  in 
1895  came  through  the  following  winter  better  than  usual.  The  present 
season  has  also  been  exceptionally  favorable  for  this  crop.  Spring  sown 
crimson  clover,  which  heretofore  has  usually  been  a  failure,  or  nearly  so, 
has  this  year  made  an  excellent  crop.  One  field  of  half  an  acre,  sown 
with  oats,  came  on  after  the  oats  were  cut  and  by  the  middle  of  Septem- 
ber had  a  thick,  uniform  stand  two  feet  high  and  was  in  full  blossom. 
This  piece  was  cut  for  green  feed  Oct.  23  and  Nov.  12,  yielding  5,134 
pounds,  as  it  was  drawn  from  the  field.  In  a  few  spots  the  plants  were 
dead  or  dying  when  cut.  Another  similar  piece  was  sown  without  grain 
and  grew  rapidly  from  the  start.  It  was  cut  June  24,  while  still  very 
green  and  succulent,  yielding  1,870  pounds  when  green  and  418  pounds 
when  cured.  After  this  cutting  it  came  on  and  produced  a  second  crop 
upon  which  sheep  were  pastured  for  about  six  weeks  during  August  and 
September.  After  the  sheep  were  removed  it  made  another  small  growth 
and  entered  the  winter  in  promising  condition. 

In  March  last  there  was  begun  the  experiment  of  sowing  a  tenth  acre 

Digitized  by  VjUU^  IC 


262 


STATE    BOARD    OF    AGRICULTURE 


plot  each  of  crimson  clover  and  red  clover  every  months  Both  clovers 
were  sown  at  the  same  dates  in  adjoining  plots  the  last  day  of  each 
month.  The  complete  results  cannot  be  reported  until  next  year,  when 
the  experiment  is  finished,  but  the  condition  of  the  clovers  up  to  this 
time  (Nov.  1, 1896),  may  be  briefly  noted.  On  the  whole  the  yield  of  crim- 
son clover  up  to  the  present  from  these  plots  is  apparently  somewhat 
greater  than  that  of  the  red  clover;  its  growth  is  not  so  tall,  but  it  is 
thicker.  The  March  crop  of  crimson  clover,  matured  a  crop  of  seed  early 
in  August,  but  the  plants  instead  of  dying  thereafter,  as  in   previous 


CRIMSON  CLOVER. 

years,  continued  to  put  forth  blossoms  until  checked  by  the  hard  frosts 
of  autumn.  Late  in  October  nearly  all  the  plants  on  this  plot  died.  The 
April  plot  did  not  seed  so  abundantly,  but  the  plants  which  seeded  freely 
died  at  the  same  time  as  those  in  the  other  plot.  The  plants  which  pro- 
duced little  or  no  seed  remained  green  and  thrifty.  The  plot  sown  the 
last  of  May  produced  only  now  and  then  a  blossom  head  and  entered  the 
winter  with  a  thick  mass  of  verdure  about  eight  inches  deep.  The  later 
sown  plots  were  of  successively  smaller  growth  as  the  season  advanced. 
The  plots  sown  after  the  first  of  August  made  so  little  growth,  that 
judging  from  previous  experience  they  are  not  likely  to  survive  the 
winter. 
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NEW  MILLBTS. 

In  the  report  of  the  station  for  1895  is  an  account  of  three  varieties 
of  millet  from  Corea,  the  seed  which  was  sent  by  Hon.  J.  M.  B.  Sill,  U. 
8.  Minister  to  that  country.  Later  in  the  same  year  four  additional  sam- 
ples, described  below,  were  received  from  the  same  source:  They  were 
planted  May  20,  1896. 

No.  1.  Sorghum.  "Grows  high  like  sugar  cane.  Used  for  sweetening 
and  in  candies,  for  which  purpose  only  the  seeds  are  employed,  these 
being  boiled  and  the  syrup  used.  The  plant  is  used  for  fuel  and  thatch- 
ing, but  not  for  forage.    The  juice  is  not  sweet.    The  heads  resemble 


1.  Ciimton  CloTor.    2.  Bad  CloTsr.    Bach  six  weeks  from  seed. 


broom  com,  and  are  occasionally  used  for  short  brushes  after  the  seeds 
are  removed.    The  seeds  are  bitter  and  not  eaten.'' 

Only  a  few  of  these  seeds  germinated.  The  plants  were  rather  feeble 
on  the  start,  but  grew  with  vigor  later,  and  became  taller  thkn  any  other 
kind  of  sorghum  on  trial.  The  plants  have  a  general  resemblance  to 
early  amber,  but  are  larger  and  taller,  and  the  head  is  large  and  looser. 
The  seeds  failed  to  mature. 

No.  3.  Panicum  miliaceum.  (No.  2  was  Sesame  and  is  omitted  here.) 
"Height  about  three  feet.  Seeds  eaten  with  glutinous  rice;  also  made  into 
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cakes  after  crashing  and  cooking.  Plant  used  for  the  same  purposes  ai» 
No.  1.  Heads  used  for  brushes  after  the  seeds  are  removed  but  are  not  so 
good  as  those  of  No.  1." 

The  height  as  grown  here  was  fully  six  feet,  the  plants  being  taller  and 
later  than  a  Jai>ane8e  variety  of  the  same  species.  Most  of  the  seed» 
matured. 

No.  4.  Panioum  CrusgalU.  "Height  about  the  same  as  No.  3.  The  heads 
somewhat  resemble  No.  1,  but  are  not  used  for  brushes.  The  plant  is  used 
for  forage  and  the  seeds  are  used  with  rice  by  the  poorer  classes  and  dur- 
ing bad  seasons.  Cattle  do  not  like  the  seeds." 

Similar  in  general  appearan<^,  but  later  in  maturity  than  a  Japanese 
variety  of  the  same  species  obtained  through  the  Massachusetts  Agricul- 
tural College.  The  Corean  variety  did  not  begin  to  head  until  the  last  of 
August,  by  which  time  the  Japanese  variety  had  entirely  matured  its 
seeds. 

No.  5.  Setaria  Italica.  "Height  about  the  same  as  the  last  two.  Heads 
close,  some  long,  some  short.  Used  very  largely  for  food  in  the  north 
where  rice  does  not  grow  well.  Much  raised  in  mountainous  districts  for 
food.  Plant  used  for  forage." 

This  made  a  vigorous  growth,  much  like  German  millet,  and  had 
ripened  part  of  its  seed  when  killed  by  frost,  September  23.  The  variety 
is  not  quite  uniform  in  character;  most  of  the  heads  are  close  and  slender, 
not  much  over  half  an  inch  in  diameter,  but  some  are  larger,  more  like 
German  millet. 

Siberian  millet,  Panioum  miUaceum.  Received  in  the  spring  of  1896  from 
the  U.  S.  Department  of  Agriculture.  Sown  May  20,  it  was  nearly  all 
headed  out  June  29,  before  any  heads  had  appeared  on  an  adjoining  row 
of  American  "Broom  Com  Millet,"  sown  at  the  same  time.  Both  varieties 
ripened  nearly  together  about  the  middle  of  August.  The  Siberian  var- 
iety was  a  little  more  dwarf  than  the  American,  and  late  in  the  season, 
after  the  main  crop  had  ripened,  it  continued  to  send  out  additional  and 
smaller  fruiting  panicles.  While  the  American  variety  died  completely 
after  maturing  its  seed. 

Ankee  Grass.  Pamoum  Orus-galU.  From  the  U.  8.  Department  of  Agri- 
culture in  the  spring  of  1896.  Seed  collected  in  southern  California  and 
Arizona,  where  it  is  used  as  food  by  the  Indians. 

Sown  May  20  on  deep,  fertile,  sandy  soil,  in  the  same  series  with  the 
millets  above  described,  it  was  the  latest  of  them  all  to  develop,  most  of 
the  plants  heading  out,  but  none  of  them  maturing  their  seed.  In  general 
habit  it  resembles  the  Corean  and  Japanese  varieties  of  Crus-galli  above 
described,  but  the  panicle  or  head  approaches  more  nearly  our  native 
form.  The  plants  are  extremely  erect,  often  seven  feet  high,  with  sharp- 
pointed  erect  leaves.  In  seasons  like  the  present  all  three  forms  would 
produce  an  immense  amount  of  excellent  fodder. 

SACALINE.. 

Polygonum  Sachalinenae,  Max. 

While  we  do  not  consider  this  forage  plant  of  any  value  for  the  people 
of  this  State,  a  brief  report  upon  it  may  be  of  interest.  Our  plants  were 
started  by  sowing  the  seed  in  the  greenhouse,  March  20,  1895.  In  May. 
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after  the  ground  had  become  warm,  fifty  plants  were  transferred  to  the 
open  ground,  Into  good  rich  loamy  soil,  and  set  four  feet  apart  each  way. 
They  were  shaded  for  a  few  days  and  given  good  care  through  the  season 
and  made  a  thrifty  growth,  sending  up  half  a  dozen  or  more  stems  about 
three  feet  high  from  each  root.  Several  of  the  plants  produced  blossoms. 
The  next  year,  1896,  the  growth  was  larger,  forming  a  thicket  three  and 
a  half  to  four  feet  high.  Some  of  the  stems  mecusured  fully  eight  feet  in 
total  length.  A  few  suckers  were  produced  from  underground  shoots  at  a 
distance  from  the  main  plant  but  such  cases  were  not  numerous.  All  the 
plants  blossomed  profusely  this  year  about  the  last  of  August,  some  being 
earlier  than  others.  About  half  the  number  produced  seeds  in  abundance, 
the  remainder  bearing  staminate  flowers  only  and  producing  no  seeds. 
A  portion  of  the  seeds  became  ripe  enough  to  grow,  but  half  or  more  were 
still  too  green  for  germination  when  the  plants  were  killed  by  frost  on 
September  22.  A  limited  test  was  made  of  the  feeding  qualities  of  the 
plant.  Young  leaves  and  shoots  were  offered  to  cattle,  sheep  and  horses, 
which  ate  them  readily.  Some  of  the  objections  to  sacaline  as  a  practical 
crop  to  grow  are: 

1.  It  is  more  troublesome  to  start  than  other  fodder  crops. 

2.  It  will  remain  as  a  weed  when  the  ground  is  wanted  for  something 
else. 

3.  It  cannot  be  cured  and  handled  as  hay. 

4.  The  stems  quickly  become  woody  and  unfit  for  feed. 

5.  The  yield  is  no  greater  than  that  of  com  and  other  crops  more  easy 
to  manage. 

FLAT  PEA. 

LathyruB  Mvestris. 

Information  gained  regarding  this  plant  during  the  year  relates  to  its 
yield,  seeding  habit  and  palatability  to  stock.  The  last  point  suggests 
what  now  appears  to  be  the  greatest  hindrance  to  its  use.  Stock  which  are 
well  fed,  as  those  of  the  college  herd,  consume  the  fodder  in  both  the 
green  and  dry  state  in  most  cases  so  far  as  tested  with  great  reluctance. 
While  the  fodder  is  young  and  succulent  it  has  been  found  practicable  to 
make  use  of  it  in  the  green  state  for  one  of  the  fodder  rations  of  the  day, 
but  green  clover  or  alfalfa  are  under  the  same  conditions  relished  much 
better. 

During  the  present  damp  season  the  plants  of  the  flat  pea  have  pro- 
duced few  blossoms  and  very  little  seed.  The  growth,  however,  has  been 
heavy.  On  June  29  one  acre  was  measured  off,  and  on  this  and  the  two  fol- 
lowing days  the  crop  was  cut  and  weighed  as  fast  as  it  could  be  hauled  to 
the  scales.  The  total  product  from  the  acre  in  the  green  state  was  23,997 
pounds,  or  practically  twelve  tons.  The  crop  was  at  once  spread  out  again 
and  dried  for  hay,  which  when  cured  weighed  5,431  pounds,  or  about  two 
and  three-fourths  tons.  On  September  16  and  17  the  same  acre  was  cut 
again,  yielding  17,188  pounds  or  over  eight  and  one-half  tons  when  green, 
which  shrank  to  3,636  pounds  or  a  little  over  one  and  three-fourths  tons 
when  cured.  The  total  yield  of  hay  from  the  acre  for  the  season  was  there- 
fore a  little  over  four  and  one-half  tons.  T^ast  year  the  yield  from  the 
same  ground  from  a  single  cutting  was  only  three-fourths  of  a  ton  per 
acre. 
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HAIRY  VETCH. 

Yicia  villosa. 

This  plant  has  also  been  called  Villous  vetch,  Sand  vetch,  Winter  vetch, 
Russian  vetch  and  Siberian  vetch.  It  is  a  native  of  western  Asia  and  has 
been  cultivated  to  some  extent  in  Europe  for  about  fifty  years,  particularly 
in  northern  Germany.  Other  species  of  vetch  are  cultivated  in  certain 
parts  of  Europe  more  largely  than  this  one,  but  within  the  past  few  years 
hairy  vetch  has  received  increased  attention  in  both  Europe  and  America. 
This  plant  is  of  special  interest  to  growers  in  this  country  on  account  of 
its  hardiness  and  its  prospect  of  filling  a  place  not  fully  occupied  by  any  of 
our  other  leguminous  crops.  Then,  too,  while  some  of  the  other  vetches 
have  been  of  greater  value  in  Europe  this  one  appears  to  be  the  odly 
species  which  thus  far  has  shown  a  fair  prospect  of  success  in  the  United 
States.  Among  the  inquiries  that  have  come  to  the  station  regarding  this 
plant  within  the  past  two  years  several  are  from  seedsmen  who  have  been 
investigating  its  merits  with  the  view  of  offering  the  seed  to  their  cus- 
tomers. 

Under  date  of  January  26, 1896,  Peter  Henderson  &  Co.  write: — 

*'We  are  much  interested  in  this  plant,  believing  that  it  is  a  good  deal 
hardier  than  Scarlet  clover  and  will  prove  to  be  a  valuable  forage  plant 
for  fall  sowing." 

J.  A.  Everitt  writes  November  9, 1896:  "If  you  have  made  any  tests  of 
Yicia  villosa  (Sand  vetch)  we  would  like  to  have  bulletins  containing  the 
reports." 

The  Northup,  Braslan,  Goodwin  Co.  wrote  in  March,  1894:  **We  are  in 
receipt  from  one  of  our  European  correspondents  of  a  sample  of  Sand 
vetch,  or  ^Yicia  villoaaJ  He  says  regarding  it:  ^There  is  another  plant 
which  is  coming  very  much  forward  here,  and  which  has  done  well.  We 
did  not  see  a  single  notice  yet  in  any  of  the  American  catalogues,  and  still 
we  may  say  that  it  is  a  remarkable  plant.  It  was  grown  considerably  last 
year  in  Europe,  and  did  splendidly;  especially  through  the  dryness.  This 
vetch  is  called  'Sand  vetch'  because  it  will  grow  on  the  worst  land,  as  dry 
as  sand,  but  it  will  do  as  well  on  wet  land,  in  fact  on  any  land,  from  the 
poorest — excepting  poor  chalk;  50,000  kilos  on  the  hectare  has  been 
obtained  in  three  cuts;  that  is  over  20  tons  per  acre.  It  is  sown  in  August 
in  winter  rye,  and  if  the  time  is  good  you  may  have  a  cut  before  winter. 
If  not,  let  it  stand,  and  early  in  the  spring,  in  April,  you  may  have  a  cut 
of  five  tons  to  the  acre.  In  twenty-five  days  later  you  may  have  another 
cut,  which  is  generally  larger  than  the  first.  You  may  have  a  third  cut 
thirty  days  later,  and  then  you  turn  it  in.  It  contains  very  much  nitrogen- 
ous matter.  You  must  sow  with  rye  because  that  vetch  do  come  so  high 
that  it  cannot  stand  up,  and  the  rye  serves  as  poles.  It  does  not  freeze. 
We  tell  you  there  is  something  in  that  vetch,  especially  for  countries 
where  it  does  not  much  rain — dry  lands.'  You  will  notice  that  we  have 
quoted  the  exact  words  of  the  Belgian  who  wrote  us  this  letter.  We 
divide  with  you  the  small  package  that  he  sent  us,  and  should  be  glad  to 
have  you  try  it  and  have  your  opinion.  Should  this,  in  your  judgment, 
prove  valuable,  we  shall  likely  give  it  considerable  mention  in  our  cata- 
logue another  year." 
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This  vetch  is  usually  considered  a  winter  crop,  but  It  may  be  sown  in 
either  fall  or  spring.  In  this  locality  self-sown  seeds  usually  germinate 
in  the  fall,  and  the  young  plants  live  over  and  produce  a  crop  the  follow- 
ing season.  A  plot  sown  to  hairy  vetch  will  thus  maintain  itself  year 
after  year.  It  is  recommended  abroad  to  sow  the  seed  with  oats,  as  is 
done  in  this  country  with  field  peas,  and  harvest  both  crops  together  for 
feed.  In  the  spring  of  1896  this  Station  sowed  half  an  acre  of  mixed 
oats  and  vetch  according  to  this  plan.  The  vetches,  however,  made  prac- 
tically no  growth  until  after  the  oats  were  harvested,  although  the  young 
plants  maintained  their  existence.  After  the  oats  were  removed  there 
was  a  plentiful  supply  of  rain  and  the  vetches  came  on  and  made  a  vigor- 
ous growth.  Our  notes  on  August  19  say:  "Villous  vetoh  sown  in  oats 
last  spring  is  now  thrifty  and  as  high  as  the  oat  stubble — a  few  flowers 
are  seen."  Three  days  later  the  statement  appears:  "Vetches  grow- 
ing rapidly  and  now  hide  nearly  all  the  stubble."  Growth  continued 
luxuriant  through  September,  but  was  checked  by  the  frosts  of  October, 
though  the  foliage  was  still  uninjured. 

On  November  12  five  square  rods  were  cut  and  weighed,  furnishing  430 
pounds  of  green  forage,  or  at  the  rate  of  nearly  seven  tons  per  acre. 

Our  experience  in  feeding  this  vetch  was  somewhat  unsuccessful  at 
first.  During  about  six  weeks  the  rams  belonging  to  the  college  were 
pastured  on  rape  and  crimson  clover  in  an  enclosure  adjoining  the  plot  of 
vetch,  and  from  time  to  time  small  quantities  of  the  latter  were  cut 'and 
given  to  them.  This  was  eaten  quite  reluctantly,  although  the  pasture 
was  very  short.  A  little  later  two  valuable  rams,  newly  purdiased, 
were  fed  in  the  stables  on  green  rape  and  vetch.  At  first  the  rape  was 
eaten  freely  and  the  vetoh  with  some  hesitation,  and  after  a  few  days  the 
rams  refused  the  vetch  altt^ether.  Later  in  the  season  as  cold  weather 
came  on  and  other  green  feed  became  scarce  some  of  these  vetches  were 
cut  and  fed  to  cows  and  sheep.  The  cows  ate  them  heartily;  the  sheep 
not  quite  so  well.  Possibly  the  frosts  of  autumn  may  have  modified 
the  fiavor  of  the  vetches  somewhat,  or  the  result  may  have  been  due  to 
the  keener  appetites  of  the  stock  as  colder  weather  came  on.  Vetches 
are  highly  nutritious,  even  more  so  apparently  than  clover.  An  analysis 
quoted  in  a  circular  on  this  plant  issued  last  year  by  the  Department  of 
Agriculture  gives  their  content  of  protein  or  nitrogenous  matter  in  the 
dried  material  as  22.78  per  cent.  It  is  not  at  all  uncommon  for  stock  to 
refuse  leguminous  plants  as  food,  or  choose  the  ordinary  grasses  in  pref- 
erence, notwithstanding  the  higher  nutritive  value  of  the  legumes.  With 
a  little  care  in  feeding,  however,  it  is  well  known  that  pea  vines,  bean 
straw  and  other  fodders  of  this  class  are  eaten  by  most  kinds  of  stock, 
and  prove  highly  desirable  foods.  We  think,  therefore,  that  no  one  need 
have  any  apprehension  that  this  vetch  cannot  be  made  available  as  fod- 
der, or  that  any  reluctance  that  may  be  manifested  by  stock  toward 
accepting  it  cannot  be  overcome.  A  favorable  report  upon  hairy  vetch 
appears  in  a  recent  bulletin  of  the  Ohio  Experimental  Station  in  which 
it  is  stated  that  this  plant  is  relished  by  sheep,  horses  and  cattle. 

The  hairy  vetch  is  a  slender  plant,  the  stems  often  trailing  upon  the 
ground,  where  there  is  suflQcient  room,  to  a  distance  of  six  to  ten  feet. 
It  is  recommended  on  this  account  to  sow  the  seed  with  oats  if  sown  in 
the  spring,  or  with  rye  if  sown  in  the  fall  or  late  summer.  Our  expe- 
rience in  seeding  with  oats  as  above  recorded  was  not  at  all  successful 
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in  respect  to  harvesting  the  two  crops  together,  since  the  vetches  made 
almost  no  growth  until  the  oats  were  cnt.  Further  experiments  in  this 
dinjction  are,  therefore,  needed  for  this  locality. 

We  were  able,  however,  to  secure  a  portion  of  the  crop  with  an  ordi- 
nary mower,  notwithstanding  it  was  matted  together  and  lay  close  upon 
the  ground,  and  believe  no  serious  difficulty  will  be  found  in  harvesting 
the  crop  even  if  it  be  sown  alone.  As  a  plant  for  green  manuring  its 
spreading  habit  of  growth  will  of  course  be  no  especial  detriment.  When 
sown  broadcast  with  no  other  crop  about  one  and  a  half  bushels  of  seed 
are  required  per  acre.  The  seed  at  present  is  all  imported  and  costs 
about  94  a  bushel. 

C]X)VER  SEEDING. 

The  series  of  unfavorable  clover  seasons,  ending  with  1895,  gave  place 
the  present  year  to  one  unusually  favorable  to  that  crop.  Almost  with- 
out exception  the  clover  seed  sown  in  the  spring  of  1896  made  a  good 
catch,  and  a  vigorous  summer  growth,  while  the  few  fields  remaining 
from  previous  seedings  produced  good  crops.  The  root  borer,  which  has 
done  much  harm  for  a  number  of  years  past,  has  apparently  been  less 
prevalent  this  season,  owing  possibly  to  the  diminished  feeding  ground 
as  a  result  of  the  recent  clover  failures.  It  is  to  be  hoped,  however,  that 
its  numbers  will  continue  to  diminish,  as  they  appear  to  have  done  in 
New  York  and  elsewhere.  The  abundant  summer  rains  this  seascm  devel- 
oped a  vigorous  second  growth,  which  in  many  places  was  cut  for  hay. 
Even  the  clover  sown  last  spring  came  on  in  many  cases  after  the  grain 
was  harvested  so  as  to  produce  a  crop  worth  cutting  for  hay.  On  the 
College  farm  a  twenty  acre  field  seeded  upon  wheat  last  March  was  cut 
for  hay  the  last  of  August,  yielding  one  and  one-half  tons  per  acre. 
Owing  to  the  succulent  condition  of  the  clover  and  the  unfavorable 
weather  it  was  slow  in  curing,  and  a  portion  of  the  crop  was  spoiled. 

A  brief  experiment  on  the  effect  of  a  growing  grain  crop  on  a  clover 
seeding  was  performed  this  season  on  a  half  acre  of  rye  seeded  to  clover 
last  March.  Just  as  the  rye  was  heading  out  a  portion  of  the  plot  was 
cut  and  taken  from  the  field.  At  the  time  of  blossoming  another  portion 
was  cut  and  removed,  while  the  remainder  of  the  plot  was  allowed  to 
ripen,  and  produced  a  heavy  crop  of  grain.  Notwithstanding  the  favor- 
able weather,  there  was  a  marked  difference  in  the  appearance  of  the 
clover  on  the  three  sections  of  ttie  field.  Where  the  rye  was  cut  first 
the  clover  was  vigorous  and  uniform  and  a  perfect  stand;  where  the 
second  cutting  was  made  the  clover  was  smaller  and  there  were  a  few 
vacancies  where  weeds  made  their  appearance;  and  where  the  rye  was- 
allowed  to  ripen  the  clover  was  thin  and  there  were  large  spots  where  it 
was  completely  killed  out  and  which  came  up  to  ragweed  and  other  foul 
growth. 

Two  years  ago  the  experiment  was  performed  of  seeding  a  plot  to 
clover  every  month  in  the  year.  The  results  were  so  instructive  that  this 
y(»ar  the  experiment  is  being  repeated  on  a  different  soil  and  under  what 
are  proving  to  be  different  conditions  as  to  moisture.  In  the  preceding^ 
trial  a  large  portion  of  the  seed  sown  in  the  early  summer  failed  to  ger- 
minate, but  so  far  this  season  a  full  stand  has  been  obtained  from  every 
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seeding.  A  full  report,  including  the  effect  of  the  winter  on  the  young 
plants  from  the  seed  sown  late  in  the  season,  must  be  deferred  until  next 
year. 

MAMMOTH  CLOVEB  SEED. 

In  April,  1895,  fifteen  samples  of  mammoth  clover  seed,  obtained  from 
various  sources,  were  sown  in  adjoining  rows,  each  row  being  eight  rods 
long.  By  the  side  of  these  were  sown  for  comparison  four  rows  of 
medium  clover  with  seed  from  different  sources.  All  the  seeds  grew 
well,  and  important  differences  were  noted  the  first  year  in  the  growth 
of  the  different  rows.  The  second  year,  as  the  plants  began  to 
blossom,  the  difference  became  more  clearly  marked.  From  the 
following  table  and  the  accompanying  notes  it  will  be  seen  that  sev- 
eral of  the  varieties  were  not  true  to  name  and  that  nearly  all  the  sam- 
ples were  more  or  lees  mixed.  Also  that  there  were  distinct  variations 
in  each  variety,  some  samples  being  earlier,  more  vigorous,  or  otherwise 
different  from  others  of  the  same  kind.  Two  of  the  samples  were  prac- 
tically pure.  No.  12,  an  early,  vigorous  and  rather  dwarf  strain  of  medium 
clover  (purchased,  however,  for  mammoth),  and  No.  16,  an  equally  pure 
and  distinct  sample  of  mammoth  clover,  somewhat  later  than  the  rest. 
Prom  the  column  marked  "seeds  per  gram"  it  does  not  seem  that  the 
weight  or  size  of  the  seed  is  a  reliable  test  between  the  two  varieties. 
In  this  case  the  grains  of  medium  clover  generally,  but  not  always, 
weighed  less  than  those  of  the  mammoth  clover. 
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May  29.— Rows  1,  2,  3,  4,  12,  15  and  18  in  full  flower  and  distinctly 
earlier  than  any  of  the  others. 

June  29. — ^The  entire  series  appears  at  a  little  distance  like  a  uniform 
field  of  mammoth  clover.  This  variety  now  averages  twenty-seven  inches 
high,  being  four  to  six  inches  taller  than  the  June  or  medium  clover  in  the 
same  or  adjoining  rows.  The  only  rows  in  which  medium  clover  is  now 
readily  visible  are  Noe.  1,  4, 12  and  18.  The  heads  of  the  medium  clover 
are  now  nearly  all  dead  ripe;  those  of  the  mammoth  clover  have  about 
half  of  the  flowers  faded.  The  blossom-heads  and  upper  leaves  of  the 
mammoth  clover  are  much  smaller  than  in  the  red  clover. 


COMPARATIVE    YIELD    FROM    PASTURE    AND    MEADOW. 

In  1894  two  plots  of  orchard  grass,  as  near  alike  as  possible,  were  laid 
off  side  by  side,  each  plot  being  two  rods  wide  and  four  rods  long.  One 
plot  was  allowed  to  grow  in  the  ordinary  way  and  was  cut  for  hay.  The 
other  plot  was  cut  frequently  with  a  lawn  mower  in  imitation  of  pasture, 
the  product  being  carefully  saved  and  weighed.  Below  are  the  dates  of 
the  several  cuttings,  with  the  yields  of  dried  hay  from  each: — 


April  28 

5poi 

5 

1 
8 
4 
2 

inds,  8  oonoea. 

April  81 

1      '  ^     i( 

lOy  8 :...:::::::::::::::::::::::::::::::::::::::::::: 

I        4      It 

Max  11 :...::::.:..::::....:.::::::::::::::.::::.::":::     :     :::::: 

•        8      •• 

MA7  27 ^ 

4              8          1. 

jni  4....:::.:.::.:::::::..:::::::::..: ::::::::::::::::::::::::::::::::::::::::::::: 

1        4      u 

Jane  8 

•      12      »• 

Total 

29poi] 

inds. 

• 

On  June  8,  the  last  day  of  the  above  cutting,  the  plot  reserved  for 
meadow  was  cut  and  yielded  just  100  pounds  of  cured  hay. 

In  the  following  year  an  attempt  was  made  to  repeat  the  experiment 
but  the  extreme  drouth  prevented.  In  1896  the  experiment  was  repeated 
in  two  localities.  One  of  these  was  on  the  same  plots  used  in  1894,  except 
that  this  year  the  plots  were  reversed,  the  plot  formerly  cut  in  imitation 
of  pasture  being  left  for  meadow  and  vice  versa.  This  season  only  four 
cuttings  were  made,  the  yields  of  which,  both  green  and  dry,  were  as 
follows: 


Date. 

Oreen. 
Pounds. 

Dry. 
Pounds. 

May   4                            .  .            

117 
89.75 
16 
9 

87.5 

May  12 

13.25 

MaJJi:            ::::  :        ::::::::::::..:::::::::::::.:...:::::::::::...:.:.:. 

6.875 

May  28 ^ 

6.125 

Totals 

181.75 

60.9 

On  May  26  the  plot  reserved  for  meadow  was  cut,  yielding  300  pounds 
of  green  hay  which  made  112.5  pounds  when  cured. 
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In  another  field  the  same  experiment  was  performed  with  timothy,  the 
plots  in  this  case  being  each  one  by  six  rods  in  size.  The  "pasture"  plot 
In  this  case  was  cut  eight  times  and  yielded  as  follows: — 


Date. 

Oreen. 
Ponnda. 

Dry. 
Poondi. 

April  80       

17      ) 
16.25  f 

6 

IJi 

5 
.625 

2 

1 

8.88 

Hmj  «. .       

EyiS:    :;::::      :::::::::::::::::::::::::::.:::::::::: : 

2 

May  28 

2.25 

jnnei  ::::::;::::      ::::::.:::::::::::::::::::::::::.:..::..: :::..: 

2.88 

Jnn^  8 .„ ,   ..     . -  . --.  - 

.81 

Jane  19 

.08 

JnneZi 

.58 

TotJ^tt  .        ,               ,    ,.. ...       . 

55.875 

16.76 

t^ms^ 


S    "%^  •"*t-t3»f«^'^* 


On  June  24  the  corresponding  plot  left  for  meadow  was  cut  for  hay,  the 
product  being  415  pounds  when  green  and  172  pounds  when  cured  for  hay. 

(Combining  the  results  of  the  above  three  trials  we  have,  from  the  fre- 
quent clippings  in  imitation  of  pasture,  95  pounds  of  hay,  and  from  the 
same  area  at  a  single  cutting  384  pounds,  or  a  yield  four  times  as  great. 
Short  grass  is  known  to  be  more  nutritious  than  fodder  which  is  more 
mature.  To  determine  how  much  this  fact  might  offset  the  greater  gain 
in  weight  from  the  single  cuttings  a  sample  of  hay  from  the  single  cutting 
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and  one  from  the  combined  clippings  of  the  timothy  in  the  above  experi- 
ment were  analyzed  by  the  Chemical  Department  with  the  following 
results: — 

Sample  of  timothy  hay  from  tingle  cutting. 
Water,  17.60  per  eent. 

Wftter  free  ■nbstaoce :  Per  cent. 

A»h „                                               _  7.00 

Ether  extract 1 90 

Grade  protein 7.81 

Grade  fiber 40.21 

Garbo-hydrates 48.06 

Total 100.00 

Per  eent. 

Total  nitrooen 1^ 

Albuminoid. „ 1.05 

Amide ^ .20 

Sample  of  dried  timothy  from  eight  euttingB, 
Water,  (BJ6  per  cent. 

Water  free  rabetanoe :  Per  cent. 

Aah _ 9.61 

Btherextraet 4.61 

(Hude  protein 22.62 

Grade  fiber 22.01 

Garbo-hydratet _.  41.15 

Total _ lOaOO 

Per  cent. 

Total  nitrogen 8.62 

Albuminoid. _ _ 1.45 

Amide ^ ai7 

The  percentage  of  nitrogen,  represented  as  crude  protein,  is  here  about 
three  times  as  great  in  the  clippings  as  in  the  ordinary  hay,  a  larger  por- 
tion of  it  however  being  in  the  amide  state  which  is  of  comparatively  low 
feeding  value.  Of  the  other  food  constituents  the  ether  extracts  or  oils  are 
much  more  abundant  in  the  young  grass,  while  the  carbohydrates,  or 
starches  and  sugars,  are  in  somewhat  greater  amount  in  the  more  mature 
fodder.  The  problem  of  the  comparative  economy  of  pasture  and  meadow 
contains  many  factors.  Even  the  food  value  of  a  given  product  depends 
largely  on  the  circumstances  under  which  it  is  fed  and  the  class  of 
animals  employed.  On  the  whole  there  can  be  little  doubt  that  the 
younger  grass  obtained  from  the  frequent  clippings  is  the  more  nutritious 
and  valuable,  but  apparently  not  sufficiently  so  to  overcome  its  smaller 
yield.  It  will  be  noticed  that  the  moisture  present  in  the  dried  grass  from 
the  eight  clippings  at  the  time  of  the  analysis  was  much  greater  than  in 
the  sample  of  hay  from  a  single  cutting.  This  excess  of  moisture  probably 
gathered  in  large  part  after  the  sample  was  ta^en.  The  illustratlonfl  show 
the  relative  bulk  of  the  product  in  each  case  at  the  time  the  crop  was 
weighed. 
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II.     WHEAT. 

BXPBRIMBNTS   WITH    FORBIGN    WHBAT8. 

In  the  fall  of  1895  three  collections  of  foreign  wheats  were  sown  by 
the  Station.  First,  ten  cross-bred  wheats  from  Australia.  Second,  ten 
Russian  varieties  obtained  through  the  U.  S.  Department  of  Agriculture. 
Third,  six  varieties,  three  German  and  three  Russian,  from  Haage  & 
Schmidt,  Erfurt,  Germany, 

I.      AUSTRALIAN    WHBATS. 

These  wheats  were  sent  by  the  originator,  William  Farrar,  New  South 
Wales,  Australia,  to  Dr.  R.  C.  Kedzie,  who  has  carefully  watched  their 
growth  and  made  selections  for  further  trial.  The  wheats  as  received 
were  of  the  first  generation  from  the  cross  and  were  all  white  in  color 
and  differed  from  one  another  very  little  in  general  appearance.  The 
originator  states  that  they  were  chosen  mainly  for  their  probable  milling 
excellence.  Their  parentage  was  as  follows,  the  original  stock  or  female 
parent  being  written  first  and  the  male  or  pollen  parent  second.  It  will 
be  noted  that  the  parent  varieties  themselves  are  in  some  cases  crosses: 

1.  Improved  Fife  x  ftr^pi. 

2.  Improved  Fife  x  Eye  Wheat  (B16  Seigle). 

3.  Improved  Fife  x  Marshall's  No,  8. 

4.  Improved  Fife  x  (Gypsum  x  Cr6pi). 

5.  Improved  Fife  x  (Blount's  Fife  x  Ward's  Prolific). 

6.  Improved  Fife  x  Ward's  Prolific. 

7.  Improved  Fife  x  White  Lammas. 

8.  Improved  Fife  x  (Improved  Fife  x  French  Early  White). 

9.  (Improved  Fife  x  Gypsum)  x  (Hornblende  x  Indian  B). 
10.  Fultz  X  Crepi. 

Following  are  brief  descriptions  of  the  varieties  entering  into  the 
above  crosses: 

Improved  Fife.  A  spring  variety,  originated  apparently  by  Professor 
A.  E.  Blount,  of  New  Mexico.  Described  by  C.  C.  Georgeson  of 
the  KansaB  Experiment  Station,  as  follows:  Plants  erect,  irregular  in 
height,  straw  medium  to  slender;  heads  poorly  developed,  bald,  of  medium 
length,  slender,  moderately  compact,  round  to  square,  and  tapering; 
ohaff  white;  grain  red,  of  medium  size. 

Crepi.  Of  French  origin.  Described  by  Vilmorin  as  the  hardiest  of 
the  winter  wheats.  Straw  tall  and  flexible;  head  bald  and  slender;  chaff 
white;  grain  soft,  of  medium  size,  dull  grayish  red,  threshing  easily. 

Rye  Wheat.  A  variety  which  in  France  is  sown  in  either  fall  or  spring 
and  is  there  grown  on  rather  poor  lands,  such  as  are  customarily  sown  to 
rye.  Straw  rather  tall,  erect  and  flexible;  heads  bald,  loose,  tapering; 
chaff  bronze,  covered  with  fine  silvery  hairs;  grain  reddish  or  pale  amber. 
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MarshaU^s  No.  8.  Grain  large  and  long,  translucent,  yellow,  hard  to 
thresh  and  of  medium  density. 

Oypsum  (Blount's  No.  38).  Straw  rather  coarse  and  weak;  head  bald, 
medium  long,  compact,  erect;  chaflf  white;  grain  white,  short,  plump 
(Oregon). 

Ward's  Prolific.  Grain  rather  small,  hard,  translucent,  threshing  hard. 
Plant  resistant  to  rust. 

White  Lammas.  Apparently  an  old  English  variety  with  long,  loose, 
beardless  heads. 

French  Early  White.    Character  unknown. 

Hornblende  (Blount's  No.  37).  Straw  fine,  soft  and  weak;  heads  small, 
looeeand  pointed;  grain  small,  short,  white  and  flinty,  threshing  easily. 

Indian  B.    Grain  of  medium  size,  white  and  soft. 

Ffdtz.  Of  Pennsylvania  origin.  Straw  small  bat  etiff ;  head  bald;  chaff 
white;  berry  red,  rather  small,  plump  and  hard. 

Only  about  100  seeds  of  each  of  the  ten  cross-bred  varieties  were 
received.  These  were  sown  September  10  on  rather  heavy  loamy  soil,* in 
rows  sixteen  inches  apart,  one  seed  to  every  six  inches  in  the  row.  The 
weather  was  dry  and  the  plants  made  a  rather  small  autumn  growth 
and  all  the  kinds  were  badly  injured  by  the  following  winter,  although 
protected  by  a  light  covering  of  corn  stalks.  Some  of  the  varieties  were 
injured  more  than  others,  the  following  being  their  arrangement  in  the 
order  of  hardiness,  judging  by  the  bulk  of  straw  produced  by  each  kind 
the  next  season:  8,  5,  7,  2,  1,  4,  6,  10,  3,  9.  The  last  four  were  very 
severely  injured.  No.  9  being  entirely  killed  out.  The  general  appearance 
of  the  varieties  while  growing  was  much  alike.  All  the  heads  were 
beardless,  of  good  length,  but  not  very  compact,  and  with  the  chaff  more 
or  less  tinged  with  brown.  Some  minor  distinctions  could  be  noted  but 
they  were  not  sufficient  to  justify  full  and  independent  descriptions  until 
the  varieties  have  been  longer  cultivated  and  larger  quantities  secured. 
There  was  moreover  in  some  cases  a  variation  in  the  appearance  of  the 
heads  belonging  to  a  single  sample  or  variety.  The  grain  from  all  the 
samples  was  more  or  less  shrunken,  and  darker  in  color  than  the  seeds 
sown.  There  were  greater  differences  apparent  in  the  grain  from  the 
different  numbers  than  was  noted  in  the  straw  and  heads,  quite  sufficient 
in  some  cases  to  indicate  distinct  varieties.  There  was  considerable 
variation  in  the  shape  of  the  kernels,  and  in  some  cases  sufficient  differ- 
ences in  color  so  that  some  of  the  varieties  would  be  classed  as  white 
wheat  and  others  as  red.  The  kinds  selected  for  further  trial,  and  which 
were  sown  in  the  fall  of  1896,  were  numbers  1,  2,  4,  7,  8. 

No.  1.    Kernels  short  and  red,  considerably  shrunken. 

No.  2.    Kernels  red,  of  average  shape  and  size,  mostly  well  filled. 

No.  4    Kernels  dark  red,  of  average  shape  and  size,  badly  shrunken. 

No.  7.  Kernels  rather  small,  short  and  plump,  light  to  dark  red.  A 
second  type,  with  much  larger  kernels  was  also  planted. 

No.  8.  Kernels  white  or  nearly  so,  of  about  average  size  and  shape, 
only  slightly  shrunken.  A  second  type,  having  red  kernels,  was  planted 
also. 

2.    RUSSIAN   WHEATS. 

Seeds  of  the  following  ten  varietieswhich  had  been  Imported  from  Rus- 
sia were  received  late  in  the  autumn  of  1895  by  Dr.  R.  C.  Kedzie  from  Mr- 
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M.  A.  Oarletan,  of  the  U.  S.  Department  of  Agriculture.  They  were  sown 
on  rather  light  sandy  soil  and,  the  weSither  being  dry,  they  failed  to  come 
up  until  just  before  winter  set  in.  Some  of  the  kinds  passed  the  winter 
well,  but  others  were  badly  winter-killed.  In  hardiness  the  varieties 
stood  io  the  following  order,  judging  by  the  number  of  plants  that 
remained  at  harvest  time:  3,  4,  2,  7,  8,  6,  5,  1,  9,  10.  The  first  three  of 
these  were  but  little  injured,  the  next  two  were  about  half  killed,  and  of 
the  remaining  varieties  there  survived  of  each  only  a  few  scattering 
plants.    The  varieties  were  as  follows: 

1.  De  Tiesse.    Winter-killed. 

2.  Krimsh.  From  Karkov.  Straw  rather  short;  heads  bearded,  of  fair 
length  and  well  filled;  chafif  mostly  white;  grain  of  about  average  size 
and  shape,  hard,  dull  red;  hardy. 

3.  Qray  Winter.  From  Gradno.  Straw  long,  abundant,  erect;  heads 
bearded,  large  and  long,  many  reaching  six  inches  and  over  in  length 
without  the  beards;  chaff  light  brown;  grain  red,  rather  soft;  hardy. 

4.  Red  Bearded.  From  Karkov.  Straw  coarse;  heads  bearded,  rather 
slender;  grain  hard,  deep  red,  somewhat  shrunken.  Heads  well  filled, 
numbering  as  high  as  80  grains.    Hardy. 

5.  Chemokoloska.    Winter-killed. 

6.  Amautka.  Winter-killed.  This  is  a  bearded,  red,  hard,  spring 
wheat.  It  was  formerly  introduced  from  Russia  about  thirty  years  ago 
and  gave  promise  of  being  a  valuable  variety,  but  for  some  unknown 
reason  has  been  but  little  grown. 

7.  Barnatka.  From  Poltava.  Badly  winter-killed.  Straw  rather  short 
and  coarse;  heads  bearded,  of  medium  length;  grain  red. 

S.  Kajavka.  Badly  winter-killed.  Straw  ooaree;  heads  bald,  of  good 
length;  grain  red,  badly  shrunken. 

9.  Kuhanka,  Winter-killed.  See  description  below  among  the  wheats 
from  Germany. 

10.  Belotourka.  Winter-killed.  This  appears  to  be  a  spring  variety. 
It  was  gown  and  described  by  the  N.  Y.  (Geneva)  Station  in  1888. 

8.    WHEATS  FROM   GERMANY. 

The  following  varieties,  from  Haage  and  Schmidt,  Erfurt,  Germany, 
were  received  and  sown  in  the  fall  of  1895.  All  were  purchased  for  fall 
wheats,  numbers  1,  2  and  6  being  Russian,  the  others- German  varieties. 
All  were  sown  Sept.  16  on  tenth  acre  plots,  except  the  last,  which  was 
sown  on  the  14th  on  about  one-eighth  of  an  acre.  The  soil  was  rather 
heavy  loam.    Following  are  the  yields: 


Varieties. 

Ponnda  of 

«?ralii 
and  Btraw. 

Pounds 
of  grain. 

1.  Rnvsien                          .—       ---      ..........  .. ............. ...- . .. 

270 
154.5 

go 

79 
63 
58 

91.5 

2.  Sandomir.    . - 

31 

8.  Waldersdorf        .            .                     .              

12  25 

4.  Seelander 

215 

5.  Sohilf  (larffeDlot) 

625 

<.  Knbanka 

15.5 

The  first  column  in  the  above  table  shows  -vevy  well  by  the  variation  in 
the  total  yield  the  comparative  injury  to  each  variety  by  winter-killing, 
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while  the  variation  in  the  ratio  of  grain  to  total  product,  shown  by  com- 
paring the  weights  in  the  two  colunms,  gives  a  general  indication  as  to 
which  varieties  were  best  filled.  A  more  detailed  account  of  each  variety 
appears  below. 

Rusiiem.  The  earliest  and  dwarfest  variety  on  trial.  Perfectly  hardy. 
Straw  small  and  slender,  yellowish  when  approaching  maturity,  not 
inclined  to  lodge;  heads  bearded,  very  light  brown,  slightly  curved,  small 
and  tapering,  but  well  filled,  the  grain  separating  easily  from  the  chaflf ; 
grain  very  hard,  red,  plump  and  of  fine  appearance.    A  promising  variety. 

Sandomir.  Straw  tall  and  erect,  heads  bald,  slender  but  fairly  compact, 
somewhat  curved;  chaff  brown;  grain  amber.  Grain  not  so  plump,  and 
paler  in  color  than  the  original  seed.     Season  medium  to  late. 

Waldersdorf  (Count  Waldersdorf  Improved,  Oraf  Waldersdorfscher 
regenerirter).  Straw  tall  and  erect;  heads  bald,  square,  of  medium  length 
and  size,  somewhat  curved,  nearly  white,  closely  resembling  Dawson's 
Golden  Chaflf.  Grain  red,  hard,  shrunken.  Original  seed  exceedingly 
plump. 

Seelafider.  Very  late,  with  large,  tall,  erect  straw  and  long,  bald, 
rather  slender  heads,  often  tinged  with  dark  brown;  grain  of  average 
size  and  shape,  light  red,  badly  shrunken. 

SchUf  (SchUfweizen).  [Reed- Wheat.]  Straw  large,  stout  and  erect; 
heads  bald,  erect,  very  short  and  thick,  somewhat  club-shaped  or  thicker 
toward  the  top,  the  spikelets  packed  tightly  together  in  the  head.  It 
ripened,  or  dried  up,  early,  being  apparently  injured  by  the  heat.  Grain 
shrunken  so  as  to  be  almost  worthless.  The  seed  sown  was  very  plump, 
almost  spherical,  rather  soft,  and  of  a  beautiful  yellowish  color.  It  is 
classed  with  the  white  wheats.  In  Germany  this  variety  is  said  to  be 
adapted  to  soils  of  only  moderate  fertility.  It  is  evidently  an  excellent 
sort,  but  requiring  a  different  climate  from  ours. 

Kuhanka.  A  very  striking  and  disftinot  variety,  of  fine  appearance,  with 
large,  heavy,  nodding,  compact  heads,  covered,  as  are  the  stems,  with  a 
thick,  bluish  bloom,  the  heads  remaining  of  a  bluish  gray  when  ripe;  awns 
reddish,  very  large,  spreading  outward  at  maturity;  grain  of  a  beautiful 
pale  amber  color,  large,  long  and  flinty.  Much  of  this  season's  crop  was 
shrunken.  This  is  recorded  in  foreign  catalogues  as  a  spring  variety  and 
has  been  tested  as  such  by  several  experiment  stations  in  this  country. 
It  was  sent  to  us,  however,  both  by  way  of  Washington  and  direct  from 
Germany,  as  a  winter  variety.  It  is  certainly  too  tender  for  a  winter 
variety  here. 

TEN  MICHIGAN   WHEATS. 

In  August  last  a  circular  was  sent  to  about  two  hundred  representative 
farmers  in  the  State  asking  what  varieties  of  wheat  were  grown  in  their 
several  localities  and  which  were  grown  most  extensively.  Replies  were 
received  from  one  hundred  and  thirty  of  these  correspondents  in 
fifty-four  counties.  Below  are  the  names  of  the  wheats  reported,  with 
the  number  of  times  each  variety  was  mentioned.  T^he  figures  in  paren- 
thesis indicate  the  number  of  localities  from  which  that  variety  was 
reported  as  the  leading  wheat: 
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Red  ClauBon  (43)  92. 

White  Clauson  (39)  92. 

Jones'  Winter  Fife  (5)  34. 

Diehl-Mediterranean*  (6)  26. 

Egyptian  (4)  18. 

Fultz  (3)  25. 

Nigger  (2)  35. 

Mediterranean  (2)  10. 

Poole  (1)  25. 

Rudy  (1)  15. 

Dawson's  Golden  Chaff  (1)  9. 

Democrat  (1)  8. 

Red  Russian  (Spring)  (1)  4. 

Martin's  Amber  (1)  3. 

Minnesota  Hard  [Fife]  (Spring)  (1). 

European  Mediterranean  (1). 

Diamond  Diehl  (1). 

Cumberland  Valley  (1). 

Michigan  Fultz  (1). 

Lancaster  7. 

"Hybrid"  4. 

"Amber"  4. 

Michigan  Amber  3. 

American  Bronze  3. 

Number  Six  3. 

Empire  3. 

Hybrid  Diehl»»  3. 

Diehl  2. 

Jones'  Square  Head  2. 

Rubv  2. 

Velvet  Chaff  2. 

World's  Fair  2. 

Fife  2. 

Golden  Amber  2. 

Lincoln  2. 

Valley  2. 

Egyptian  Amber  2. 

Bald  Eagle  1. 


Beal  1. 

California  1. 

Canada  Swamp  1. 

Chesua  1. 

Connecticut  White  1. 

Danf  orth  Red  1. 

Diehl  Lancaster  1. 

Early  Genesee  Giant  1. 

Finley  1. 

Fulcaster  1. 

Gold  Drop  1. 

Gold  Dust  1. 

Gold  Medal  1. 

Golden  Cross  1. 

Golden  Grain  1. 

Greening  1. 

Mammoth  Bald  1. 

Number  Nine  1. 

Perfection  1. 

Red  Chaff  Amber  1. 

Red  Chaff  Clauson  1. 

Red  Cross  1. 

Rice  i. 

Root  [probably  Rudy]  1. 

Scotch  Fife  (Spring)  1. 

Scotch  Valley  1. 

Scott  1. 

Silver  Chaff  1. 

Smith  1. 

Surprise  1. 

Swamp  1. 

Tennessee  Amber  1. 

Traverse  1. 

Travis  1. 

White  Amber  1. 

Wisconsin  Amber  1. 

World's  Wonder  1. 


Of  the  seventy-five  varieties  in  the  above  list  twenty  are  reported  as  the 
leading  sort  in  one  or  more  localities,  but  not  to  exceed  ten,  judging  from 
the  number  of  times  each  is  reported,  can  be  considered  as  popular,  or 
extensively  cultivated  in  the  State;  of  these  ten.  Red  and  White  Clauson 
stand  far  in  the  lead,  followed  by  Nigger,  Jones'  Winter  Fife,  Fultz, 
Poole,  Rudy,  Diehl-Mediterranean  and  Egyptian.  Special  mention  may 
also  be  made  of  Number  Six,  Dawson's  Golden  Chaff  and  Buda  Pest,  new 
.varieties  now  growing  in  popularity.  Of  the  whole  number,  thirty-six, 
or  about  one-half,  are  reported  only  once. 

Three  varieties  of  spring  wheat  are  reported  in  the  above  list.  There  is 
no  extended  spring  wheat  territory  in  Michigan,  spring  wheats  being 


InolndiDg  Hybrid  Mpditerranean  and  Michigan  Bronze. 
*  Probably  Diehl-Mediterranean. 
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grown  in  only  limited  sections  north  of  Saginaw  bay  where  the  winter 
varieties  do  not  succeed.  Comparatively  little  wheat  is  grown  in  the 
northern  part  of  the  State,  and  of  the  amount  there  grown  probably 
over  one-half  is  winter  wheat,  grown  in  localities  protected  by  the  lakes 
or  by  large  bodies  of  timber.  The  following  ten  varieties  are  selected  for 
further  description: 

WHITE  CLAUSON. 

Description.  Plant  very  hardy,  vigorous,  stooling  freely,  foliage  abund- 
ant, straw  only  moderately  strong,  inclined  to  lodge  on  low  or  rich  land; 
heads  bald  or  nearly  so,  a  few  short  beards  often  appearing  on  the  upper 
part  of  the  head;  the  heads  long,  moderately  compact,  curving  downward 
when  ripe;  chaff  usually  becoming  more  or  less  brown  as  the  grain 
matures;  chaff  moderately  open,  protecting  the  wheat  in  wet  weather 
less  effectually  than  some  other  kinds  and  also  rendering  it  somewhat 
inclined  to  shell  when  overripe;  kernel  of  good  size,  not  very  hard,  white, 
becoming  light  amber  in  some  localities. 

The  history  of  this  wheat  is  as  follows:  In  the  year  1865,  Mr.  Garrett 
Clauson,  and  his  son,  Wilmer  S.  Clauson,  of  the  township  of  Lodi,  Sen- 
eca county,  N.  Y.  (P.  O.  North  Hector,  Schuyler  county),  were  crossing  a 
stubble  field  of  Fultz  wheat  on  the  farm  of  their  adjoining  neighbor,  Mr. 
Isaac  Clauson.  They  picked  up  and  examined  various  heads  of  whea/t 
and  each  selected  a  head  which  for  its  length  and  the  quality  of  its  grain 
he  considered  superior.  The  product  of  these  two  heads  waa  planted 
together  with  a  hoe  in  a  place  by  itself.  The  following  season  it  appeared 
that  there  were  two  varieties  present,  one  white,  the  other  red.  The 
white  variety  seemed  the  most  promising  and  was  different  from  any 
other  variety  they  had  seen.  The  two  kinds  were  carefully  separated 
and  the  seed  rubbed  out  by  hand,  the  product  of  the  white  variety  being 
one  pint.  This  was  sown  for  seed  and  at  the  next  harvest  yielded  39 
pounds.  This  also  was  sown  and  produced  the  following  year  eleven  dozen 
sheaves,  yielding  13  bushels.  Again  the  product  was  sown  and  the  next 
year  there  were  130  dozen  sheaves,  yielding  150  bushels.  The  following 
year  (1870)  254  bushels  were  produced  and  some  of  the  wheat  then  appears 
for  the  first  time  to  have  passed  into  the  hands  of  others.  In  that  year 
four  bushels  were  obtained  by  Mr.  Garret  B.  Clauson  of  the  same  town- 
ship and  sown  on  barley  stubble  which  had  the  preceding  year  been  in 
com.  The  four  bushels  were  sown  on  one  acre  and  130  rods  of  ground, 
which  at  harvest  time  yielded  92^  measured  bushels  of  62  pounds  each. 
This  wheat  took  the  first  premium  at  the  Seneca  county  fair  in  1871.  It 
is  perhaps  from  this  circumstance  that  Mr.  Garret  B.  Clauson  instead 
of  Mr.  Garrett  CJauson  has  sometimes  been  reported  to  be  the  originator 
of  the  Clauson  wheat.  In  1872  this  variety  took  the  first  premium  at  the 
winter  meeting  of  the  Seneca  County  Agricultural  Society;  also  at  the 
Western  New  York  Fair  at  Rochester  the  following  year.  About  this 
time  a  farmer  and  general  dealer  by  the  name  of  Wm.  Eastman,  a  neigh- 
bor of  Garret  B.  Clauson,  began  to  advertise  and  sell  this  wheat,  and  it 
was  largely  through  Mr.  Eastman's  effort?  that  the  variety  became 
widely  distributed. 

Just  when  or  by  whom  this  wheat  was  introduced  to  Michigan  is 
unknown;  the  U.  S.  Department  of  Agriculture  sent  out  the  variety  in 
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1874;  as  early  as  1875  it  was  grown  by  David  Woodman  of  Paw  Paw^ 
and  two  year®  later  it  had  become  the  most  popular  variety  in  the  State 
and  was  in  great  demand  by  farmers  for  seed.  In  that  year,  however,  a 
serious  check  was  given  to  the  culture  of  this  variety  by  an  unfavorable 
attitude  assumed  toward  it  by  certain  millers  €uid  dealers  in  wheat. 
This  hostility  seems  to  have  made  its  first  appearance  in  a  resolution 
passed  by  the  Michigan  State  Millers'  Association  at  its  session 
in  Detroit  in  August  of  that  year,  in  which  the  Clauson  was  placed  at  the 
foot  of  the  list  of  five  varieties  recommended  for  cultivation.  The  ground 
of  opposition  was  that  it  was  considered  an  inferior  variety  "for  the 
manufacture  of  •  flour,"  being  particularly  deficient  in  gluten.  This 
action  by  the  Michigan  millers  was  followed  by  similar  action  in  other 
states,  with  the  result  that  the  Clauson  wheat  became  very  generally 
discriminated  against  in  the  market  and  many  farmers  who  had  expected 
to  sow  this  variety  sowed  other  kinds  instead.  At  this  juncture  a  number 
of  farmers  of  this  State  applied  to  the  authorities  at  the  Agricultural 
College  to  decide  whether  the  objections  raised  to  this  variety  by  the 
millers  and  grain  dealers  were  valid.  To  determine  this  question,  the 
Chemist  of  the  College,  Dr.  R.  C.  Kedzie,  conducted  by  direction  of  the 
Board  of  Agriculture  an  exhaustive  series  of  experiments  upon  the  value 
of  the  flour  made  from  diflPerent  varieties  of  wheat  and  announced  as 
his  conclusion  that  Clauson  flour  "holds  a  good  rank,"  and  that  "neither 
in  the  chemical  composition  nor  in  the  physical  properties  of  the  flour  of 
this  variety  of  wheat  does  there  exist  any  goM  ground  for  the  demand  to- 
strike  it  from  the  list  of  wheats  to  be  cultivated  in  this  State."  Largely 
as  a  result  of  this  announcement,  which  was  widely  published  in  the 
succeeding  fall  and  winrter,  the  opposition  to  the  Clauson  wheat  grad- 
ually abated,  and  for  many  years  thereafter  it  was  grown  throughout 
this  and  adjoining  states  much  more  than  any  other  variety.  It  is  stil> 
one  of  our  most  popular  wheats,  though  for  the  past  few  years  a  number 
of  other  kinds  have  also  come  to  be  largely  grown.  One  complaint  now 
made  against  the  Clauson  is  that  it  has  been  so  long  cultivated  and 
become  so  mixed  with  other  varieties  in  threshing  that  it  is  difficult  to- 
get  pure  seed.  One  of  the  purest  sources  of  supply  of  this  variety  of  which 
we  are  informed  is  in  the  township  of  Gaines,  Kent  county.  In  the  sum- 
mer of  1895  Mr.  C.  G.  A.  Voigt,  a  miller  of  Grand  Rapids,  sent  to  the 
station  a  sample  of  wheat  taken  from  a  load  purchased  from  a  farmer 
of  the  above  township.  This  wheat  weighed  61  pounds  to  the  bushel  and 
was  reported  to  have  yielded  that  season  42  bushels  to  the  acre.  The 
wheat  was  so  fine  and  heavy  and  the  reported  yield  so  large  that  Mr. 
Voigt  thought  it  must  be  a  new  variety.  The  report  from  the  stalion- 
failed  to  confirm  this  opinion,  however^  and  a  few  weeks  later  a  represen- 
tative of  the  station  visited  the  farm  on  which  the  wheat  was  grown  and' 
became  satisfied  from  the  history  of  the  wheat  and  from  specimens  col- 
lected that  the  variety  was  White  Clauson.  To  distinguish  this  strain  of 
wheat  however  the  name  Corinth  Clauson,  suggested  by  Dr.  R.  C.  Kedzie, 
has  sometimes  been  applied  to  it,  the  name  being  given  from  the  fact  that 
the  wheat  was  grown  near  the  village  of  Corinth.  A  small  quantity  of 
this  wheat  was  obtained  and  sown  on  the  college  farm  in  the  fall  of  1895- 
where  it  proved  to  be  a  very  pure  strain  of  White  Clauson  wheat.  The 
following  year  the  above  locality  was  again  visited  and  arrangements- 
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were  made  with  a  farmer  who  had  grown  this  variety  exclusively  for 
about  25  years  to  supply  this  wheat  for  seed  purposes. 

BED  CLAUSON. 

Season  medium  to  early,  hardiness  and  vigor  medium;  straw  coarse  and 
upright,  of  medium  height  and  strength;  head  bald,  square  and  compact, 
often  club-shaped  or  thicker  toward  the  top,  curving  moderately  down- 
ward when  ripe;  chaflf  very  dark,  easily  separating  from  the  grain;  grain 
large,  dull  red,  rather  soft. 

This  is  now  probably  the  leading  variety  grown  in  the  State,  being 
exceeded,  if  at  all,  in  area  only  by  the  old  White  Clauson.  Its  superiority 
over  White  Clauson  in  many  cases  appears  to  be  due  mainly  to  its  shorter, 
stififer  straw,  making  it  less  liable  to  lodge,  and  to  its  somewhat  earlier 
maturity.  Reports  as  to  its  yield  are  nearly  always  favorable  and  it 
appears  to  be  especially  able  to  give  good  returns  in  dry  seasons.  The 
berry  is  large  and  fine  but  there  have  been  some  complaints  from  millers 
on  account  of  its  softness.  In  hardiness  and  vigor  this  variety  is  not  quite 
equal  to  the  White  Clauson. 

The  Red  Clauson  originated  in  1881  on  the  grounds  of  A.  N.  Joaes, 
Leroy  (now  at  Newark),  N.  Y.,  and  is  said  to  have  been  produced  by 
artificially  fertilizing  the  White  Clauson  with  pollen  of  the  Golden  Cross. 
It  was  not  generally  introduced  until  1888.  The  Red  Clauson  possesses 
many  of  the  characteristics  of  the  White  Clauson  but  is  unquestionably 
a  distinct  variety. 

Dawson's  golden  chaff. 

Plant  very  hardy,  straw  stiff,  heads  bald,  close  and  uniform,  bending 
moderately  downward  in  ripening,  chaflf  adhering  rather  closely  to  the 
grain,  kernel  plump,  white,  of  medium  size. 

This  variety  originated  in  1885,  one  stool,  containing  five  stalks,  being 
found  at  harvest  time  in  that  year  on  a  bare  exposed  hill  in  a  field  of 
White  Clauson,  where  th^  surrounding  wheat  had  been  winterkilled. 
The  farm  on  which  it  originated  is  located  about  two  miles  west  of  Gait, 
Ontario,  and  was  owned  at  the  time  by  Mr.  Robt.  Dawson,  who  dis- 
covered, propagated,  and  introduced  this  variety  which  bears  his  name. 
The  present  address  of  Mr.  Dawson  is  Paris,  Ontario. 

The  Golden  Chaflf  appears  to  have  been  first  introduced  into  Michigan 
by  Mr.  John  Sturgis,  of  Sturgis,  St.  Joseph  county,  who  purchased  of  Mr. 
Dawson  four  bushels  in  the  fall  of  1893.  Its  general  introduction  however 
resulted  from  the  purchase  and  distribution  of  ninety  bushels  by  the 
State  experiment  station  the  following  season.  The  station  was  led  to 
introduce  this  variety  for  trial  chiefly  because  of  its  success  in  the 
province  of  Ontario  where  the  climate  is  similar  to  that  of  the  southern 
peninsula  of  Michigan.  For  two  years  it  had  stood  at  the  head  of  the 
varieties  tested  in  the  cooperative  experiments  conducted  by  the  Ontario 
Agricultural  College,  located  at  Guelph,  and  for  three  years  it  had  stood 
first  among  the  53  varieties  of  wheat  grown  for  trial  on  the  experimental 
grounds  connected  with  that  college.  Over  a  large  part  of  Ontario  it  had 
become  the  leading  market  variety,  being  in  especial  demand  to  mix  in 
36 
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grinding  with  spring  wheat  from  the  northwest,  and  sometimes  bringing 
an  advance  over  the  market  price  for  that  purpose. 

The  results  of  the  first  year's  distribution  by  the  Michigan  experiment 
station  were  so  satisfactory  that  in  nearly  all  cases  so  far  as  known  the 
wheat  grown  was  used  for  seed.  About  400  bushels  grown  on  the  college 
farm  were  distributed  by  the  station  in  the  fall  of  1896,  the  amount  pro- 
duced being  insufficient  to  supply  the  demand. 

The  special  merits  of  this  variety,  aside  from  the  color  and  quality  of 
the  grain,  are  its  hardiness  and  stiffness  of  straw,  adapting  it  to  cultiva- 
tion on  low,  black  land  where  many  varieties  winterkill  and  where  the 
White  Clauson  is  inclined  to  lodge  and  fail  to  properly  fill.  On  euch  land, 
which  occurs  in  large  quantities  on  the  margins  of  reclaimed  swamps  in 
this  State,  the  Dawson's  Golden  Chaff  has  produced  most  excellent  crops 
of  wheat,  though  of  a  somewhat  darker  color  and  not  always  as  well  filled 
as  when  grown  on  upland. 

In  1895  eight  well  known  varieties  of  wheat  were  grown  in  quarter  acre 
plots  on  pure  muck  land  upon  the  college  farm.  The  results  are  published 
on  another  page  and  show  the  Golden  Chaff  and  White  Clauson  to  have 
given  much  better  results  than  any  of  the  others,  the  figures  as  between 
these  two  varieties  being  somewhat  in  favor  of  the  Golden  Chaff.  The 
following  year  the  same  experiment  was  repeated  with  ten  varieties  and 
again  Golden  Chaff  and  White  Clauson  stood  the  best,  giving  practically 
equal  yields.  Of  course,  it  is  understood  that  pure  muck  is  unsuitable  for 
the  growing  of  wheat,  and  this  test  was  therefore  exceptionally  severe, 
but  the  results  of  these  two  seasons'  trial  on  muck  tend  strongly  it  is 
believed  to  illustrate  the  hardiness  of  these  two  varieties  and  their 
superiority  over  some  of  our  other  varieties  for  low  land.  This  fact,  in 
the  case  of  the  Golden  Chaff,  is  the  more  worthy  of  note  because  it  may 
develop  upon  further  trial  that  upon  some  of  our  dryer  and  less  fertile 
uplands  there  are  other  kinds  that  will  prove  more  profitable.  At  least  it 
is  found  in  certain  portions  of  Canada  where  this  variety  has  become  well 
known,  that  the  opinion  prevails  among  some  farmers  that  the  "Dawson," 
as  it  is  there  called,  requires  "good  land,"  and  that  on  farms  that  have 
been  run  for  a  series  of  years  there  are  other  varieties  that  give  a  larger 
yield.  The  writer  visited,  in  the  dry  season  of  f 895,  during  the  threshing 
period,  the  neighborhood  of  the  old  Dawson  farm  in  Canada  where  this 
variety  originated  and  was  there  informed  that  it  was  not  yielding  as  well 
as  some  other  kinds  in  that  locality  that  season.  The  soil  of  this  region  is 
hilly,  often  gravelly,  and  apparently  more  than  ordinarily  subject  to 
drouth.  In  other  portions  of  the  province  the  reports  heard  were  nearly 
always  very  favorable  to  this  variety. 

BUDA  PESTH. 

Plant  of  moderate  vigor  and  hardiness,  ripening  early;  straw  rather 
short  and  slender;  heads  rather  small,  bearded,  well  filled,  threshing 
easily;  grain  hard,  dark  dull  red,  of  good  length  and  size. 

This  variety  was  introduced  into  this  country  from  Buda  Pesth,  Hun- 
gary, by  Mr.  C.  G.  A.  Voigt,  a  miller  of  Grand  Rapids,  Mich.  Mr.  Voigt 
had  been  to  Europe  for  the  purpose  of  learning  why  the  millers  of  Vienna 
and  Buda  Pesth  were  able  to  secure  a  higher  price  for  their  flour  in  the 
London  market  than  could  be  obtained  for  American  flour.  He  became 
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convinced  that  the  fact  was  due,  not  to  any  difference  in  the  milling  pro- 
cess but  to  the  superior  quality  of  the  Austrian  and  Hungarian  wheats. 
He  therefore  imported  one  of  the  best  varieties  grown  in  that  region  and 
distributed  the  seed  to  various  farmers  in  the  vicinity  of  Grand  Rapids. 
His  first  importation,  made  in  1892,  was  a  failure,  the  seed  becoming  loat 
in  transit  after  reaching  this  country.  Another  and  successful  importa- 
tion was  made  the  following  year,  and  from  this  stock  has  descended  all 
the  wheat  of  this  variety  since  grown  in  this  country.  The  supply  of  this 
wheat  is  still  small,  the  variety  being  grown  as  yet  by  but  few  parties 
outside  of  Kent  county.  Reports  from  that  locality  regarding  this  variety 
have,  so  far  as  known,  all  been  favorable.  The  variety  was  chosen  by  Mr. 
Voigt  particularly  on  account  of  its  superior  milling  quality,  a  character 
which  it  seems  to  retain.  The  grain  is  nearly  always  plump  and  heavy, 
one  sample  grown  in  1896  weighing  62  pounds  per  bushel.  Two  acres  of 
this  wheat  harvesfted  upon  the  college  farm  in  1896  averaged  only  12 
bushels  per  acre.  A  portion  of  this  field  however  was  injured  by  the  win- 
ter and  the  crop  was  also  badly  infested  by  the  Hessian  fly.  During  the 
preceding  autumn  this  field  looked  exceptionally  well. 


PDLTZ. 

Plant  hardy,  somewhat  lacking  in  vigor;  straw  rather  short  and  slen- 
der, of  medium  length;  head  bald,  white,  nearly  square,  of  medium 
length,  slender  and  tapering,  bending  downward  moderately  when  ripe; 
chaff  adherent  rather  closely  to  the  grain;  grain  bright  red,  plump,  hard 
and  heavy. 

Few  varieties  have  had  greater  popularity  than  this  throughout  the 
central  states.  The  Fultz  originated  in  Mifflin  county,  Pennsylvania.  In 
the  harvest  of  1862  Abraham  Fultz  of  that  county,  while  assisting  one  of 
his  neighbors,  found  in  a  field  of  Lancaster  three  heads  of  a  bald  variety 
growing  apparently  from  the  same  root.  He  sowed  the  seed  from  these 
heads  the  same  fall  and  continued  to  propagate  it,  furnishing  seed  to 
others  in  the  neighborhood,  where  it  soon  became  popular.  In  the  fall  of 
1871  the  U.  S.  Department  of  Agriculture  purchased  and  distributed  200 
bushels  of  the  seed.  Two  valuable  features  of  this  variety  are  its  earliness 
and  the  closeness  with  which  the  chaff  adhers  to  the  grain.  The  latter 
feature  makes  it  an  excellent  variety  to  stand  wet  weather  and  enables  it 
to  remain  with  safety  for  some  time  after  maturity  before  being  cut. 
Owing  to  its  rather  weak  growth  the  Fultz  is  Tess  adapted  than  some 
other  varieties  to  thin  soils. 

JONBS'  WINTER  FIFB. 

Hardy  and  vigorous;  straw  stiff,  of  medium  length;  head  bald,  white, 
velvety,  long,  and  curved  downward  when  ripe;  chaff  adhering  closely  to 
the  grain;  grain  amber. 

This  variety,  originated  by  A.  N.  Jones.  Newark,  N.  Y.,  is  said  to  be  a 
combined  cross  between  Mediterranean,  Fultz  and  Velvet  Chaff.  It  has 
proved  to  be  hardy  and  productive,  adapted  to  a  wide  range  of  territory, 
from  the  eastern  states  to  Iowa.  It  is  now  one  of  the  most  popular  var- 
ieties iri  this  State. 
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POOLB. 

Fairly  hardy  and  vigorous;  straw  rather  short  but  strong;  head  bald, 
dark  brown,  of  medium  size,  chaflP  easily  separating  from  the  grain;  grain 
red,  of  good  size,  long  and  plump. 

Popular  in  Ohio  and  southern  Michigan.  This  variety  has  a  good  record 
at  the  college  and  in  1896  was  the  most  productive  variety  grown. 

BUDY. 

Straw  strong,  of  medium  length;  head  bearded,  slightly  curved  when 
ripe;  chaflf  white,  separating  easily  from  the  grain  in  threshing;  grain 
light  red,  very  large,  long  and  plump;  season  medium. 

This  variety  was  introduced  into  general  cultivation  from  western  Ohio 
in  1891,  but  its  exact  origin  is  unknown.  It  appears  to  be  increasing  in 
popularity  in  Michigan.  In  1894  it  stood  at  the  head  in  productiveness  at 
this  station. 

NIQOBR. 

Straw  strong  and  of  good  length;  head  long  and  rather  loose,  curving 
downward  when  ripe;  bearded,  the  beards  large  and  spreading;  chaff 
white,  separating  easily  from  the  grain;  grain  long,  red;  season  rather 
early. 

This  variety  was  originated  in  northern  Ohio  about  ten  years  ago  by  a 
colored  gentleman  named  Sampson.  It  is  now  largely  grown  in  many 
parts  of  southern  Michigan,  where  it  is  well  liked  except  for  its  kwns  and 
its  tendency  to  shell  too  easily  when  ripe.  It  is  regarded  as  an  excellent 
variety  for  low  land  and  is  a  good  milling  wheat. 


DIBHL-MBDITBRRANBAN. 

Also  known  as  Hybrid  Mediterranean  and  Michigan  Bronze,  Plant  hardy, 
foliage  abundant,  straw  stiff  and  of  good  length,  yellowish  white  at 
maturity;  heads  bearded,  rather  short  and  compact,  chaff  brown,  holding 
the  grain  well;  grain  dark  amber,  of  good  size;  season  medium  to  late. 

This  variety  has  given  very  general  satisfaction  in  Michigan  and  neigh- 
boring states.  It  seems  to  have  originated  about  1880  and  is  said  to  be  a 
cross  between  Diehl  and  Bed  Mediterranean. 


WHEAT    ON    MUCK    LAND. 


The  numerous  swamps  of  Michigan  are  fast  being  reclaimed  and 
brought  under  cultivation.  Wheat  is  not  a  crop  usually  adapted  to  low 
land,  barley  and  some  of  the  other  grains,  especially  com,  doing  much 
better.  Nevertheless,  the  cultivation  of  wheat  on  such  land  is  often 
attempted,  especially  for  the  purpose  of  seeding  to  grass,  for  which  such 
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soils  are  well  adapted.  It  not  infrequently  happens,  however,  particularly 
in  dry  seasons  following  mild  winters,  that  wheat  sown  on  the  borders  of 
swamps  and  other  low  places  gives  a  better  yield  than  that  sown  on  the 
higher  and  more  typical  wheat  lands.  As  the  swamps  constantly  tend  to 
disappear  by  the  wasting  away  of  the  muck  under  cultivation  more  and 
more  land  of  this  kind  is  being  devoted  to  grain  crops.  Deep  muck  is  par- 
ticularly unsuited  to  wheat  and  only  the  very  hardiest  varieties  will  grow 
upon  it.  The  choice  of  varieties  for  the  various  kinds  of  low  lands  is  a 
matter  of  considerable  importance,  and  at  all  times  certain  varieties  have 
been  held  in  repute  for  lands  of  this  character.  In  England  forty  years 
ago  Klippart  informs  us  that  Fenton  and  Piper's  Thickset  were  favorite 
kinds  for  "soft,  growthy  land."  The  Mediterranean  and  Wild  Goose  were 
formerly  chosen  for  such  lands  in  this  country,  but  are  no  longer  in 
general  oultivation.  A  test  of  twelve  varieties  on  black  prairie  soil  at  the 
Ohio  experiment  station  a  few  years  ago  showed  Penquite's  Velvet  Chaff 
to  give  the  best  results.  For  the  past  two  years  our  Michigan  station  has 
tested  a  number  of  varieties  on  muck  soil  and  a  brief  account  of  the 
results  obtained  in  1895  appeared  in  the  report  of  the  station  for  that 
year.  The  figures  are  repeated  below  however  for  comparison  with  the 
results  the  present  season. 

In  the  fall  of  1894  eight  varieties  of  wheat  were  sown  in  quarter  acre 
plots  upon  muck,  the  varieties  being  such  as  were  grown  in  larger  area« 
elsewhere  upon  the  college  farm.  They  were  sown  with  the  drill  during 
the  third  week  in  September,  at  the  same  time  and  in  the  same  manner 
as  the  other  wheat.  The  next  year  ten  varieties  were  sown  broadcast 
September  9  on  similar  soil,  the  area  being  three-fourths  of  an  acre 
divided  into  ten  equal  plots.  Owing  to  the  fact  that  this  year  the  product 
was  small,  the  weights  of  the  entire  product  only  appear  in  the  table. 
The  names  are  arranged  in  the  order  in  which  the  plots  were  located  in 
1896,  the  number^  at  the  left  indicating  the  order  in  which  the  varieties 
mentioned  stood  in  1895. 


VartotiM. 

Pound* 
of  straw  and 
ffrain,1896. 

Pounds 

^.  White  Clauson 

98 
29 
25.5 
39 

9 
95 

5.25 

4 

0 
10 

112.5 

5.  Red  GUnaon 

72 

«.  Poole 

50 

«.  Diebl-Mediterranean    

15 

1,  Cnrrell 

8.5 

1.  Golden  Chaff 

164.5 

A  Body 

40.5 

4.  RffTPtian  ^.. .....                  ...             ..        ..... 

7 

sSBc!!^:::::::::::::.:;:::::::::::::::::::::::::::::::::::::::::::::::"^ 

Buda  Peath 

It  will  be  noticed  that  there  is  some  variation  in  the  order  of  produc- 
tiveness of  the  varieties  in  the  two  years  but  the  two  varieties,  White 
■Clauson  and  Dawson's  Golden  Chaflf,  which  stood  much  ahead  of  the 
others  in  1895  are  also  far  ahead  in  1896.  Whit^  Clauson  is  quite  gen- 
•erally  recognized  as  a  variety  well  adapted  to  low  or  heavy  lands  where 
wheat  is  subject  to  winterkilling,  and  is  particularly  popular  in  Saginaw, 
IjSLpeuT  and  adjacent  counties  where  such  lands  are  abundant.  From  the 
Above  trials,  and  other  reports  that  have  come  to  us,  it  appears  probable 
that  Dawson's  Golden  Chaff  will  prove  equally  hardy  in  such  locations. 
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SMALL    FRUIT    TRIALS    AT    THE    COLLEGE. 


BT  L.   B.   TAFT   AND   H.   P.   GLADDEN. 


Bulletin  No.  142.— Horticultural  Department. 


STRAWBERRIES. 

The  soil  where  the  strawberries  have  been  grown  is  not  suitable  for  the 
best  results.  In  some  portions  too  much  clay  is  found;  other  parts  of  the 
field  have  a  quicksand  bottom,  but  a  short  distance  from  the  surface. 
Heavy  applications  of  stable  manure  have  been  given  and  every  effort 
made  by  frequent  and  thorough  cultivation  to  get  the  land  in  as  good 
tilth  as  possible.  The  past  season  has  been  favorable  for  both  plant  and 
fruit  production,  and  as  the  spring  setting  was  made  on  a  plot  of  ground 
much  better  adapted  to  strawberries  than  the  setting  of  1895,  more  uni- 
form results  are  looked  for  in  the  season  of  1897. 

As  a  rule,  the  yield  of  the  perfect  flowering  varieties  was  very  small 
Although  they  blossomed  profusely,  few  fruits  developed.  From  the  fact 
that  the  imperfect  flowered  varieties  bore  full  crops,  it  seems  probable  that 
the  plants  were  too  much  weakened  by  excessive  pollen  production  to 
develop  the  fruit,  rather  than  that  there  was  any  lack  of  potency  ii^  the 
pollen. 
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The  following  sorts  fruited  for  the  first  time  on  the  college  grounds 
during  the  past  season: 

Aoem.  Perfect  Plants  received  from  John  Little,  Oranton,  Ontario. 
Plants  of  very  strong  growth,  blossomed  full,  but  few  blossoms  set  fruit 
and  the  berries  were  yery  small  and  imperfectly  formed.  The  quality  is 
good  but  the  berry  is  soft.    Needs  further  trial 

Ap(iche.  Perfect.  Plants  from  Stayman  &  Black,  Leavenworth,  Ean. 
Blossomed  very  full  but  little  fruit  set.  The  fruit  is  long  conical  in  form, 
color  light  scarlet,  seeds  prominent,  flesh  light  and  very  poor  in  quality. 
Fruits  develop  imperfectly.    Worthless  from  this  season's  trial 

Brooke  Seedling,  Imperfect  Plants  from  F.  W.  Brooke,  Ithaca,  Mich. 
The  plants  are  growing  in  a  poor  location,  hence  vigor  of  growth  and  pro- 
ductiveness cannot  properly  be  determined.  Set  well  with  fruit  for  plant 
growth.  The  fruit  is  large,  broad,  depressed  conical  in  form,  dark  crimson 
color,  seeds  yellow,  flesh  very  dark  and  of  high  quality,  moderately  firm, 
dize  of  berry  holds  out  well  to  close  of  season.  The  handsome  appearance 
and  high  quality  of  the  fruit  and  the  promise  shown  in  growth  and  pro- 
ductiveness speak  well  for  the  future  of  this  sort 

Bryant  Perfect  Plants  from  Birdseye  &  Son,  Hopewell,  N.  Y.  Plants 
of  strong  growth,  healthy.  Blossomed  full  and  set  well  with  fruit  Berry 
of  large  size,  short,  depressed  conical,  somewhat  irregular  in  form,  verr 
dark  crimson  color,  flesh  dark  and  of  fair  quality,  though  somewhat  acid, 
very  firm.     A  very  promising  market  sort 

Carrie.  Imperfect.  Plants  from  Thompson's  Sons,  Eio  Vista,  Va. 
Plants  did  not  show  up  well  last  fall  but  the  spring  growth  was  good. 
Fruit  medium  to  large  in  size,  long  conical  form,  dark  crimson  color, 
quality  fair  and  moderately  firm.  Last  fruits  often  imperfect.  In  poor 
location  and  but  few  plants.    Must  try  again  to  judge  properly. 

Columbian.  Perfect  Plants  from  Slaymaker  &  Son,  Dover,  Del. 
Plants  of  low,  stocky,  vigorous  growth.  Few  blossoms  came  out  but  most 
of  them  set  fruit  Berry  large,  round  short  conical  form,  light  scar'et 
37 
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color,  flesh  light  and  fair  in  quality,  moderately  firm.  But  few  plants, 
scarcely  enough  to  judge  fairly  of  the  variety. 

Eartiest  I^erfect  Plants  from  Thompson's  Sons.  Plant  of  very 
strong,  vigorous  growth.  Blossomed  very  full  but  did  not  set  much  fruit. 
This  was  the  first  variety  to  ripen  fruits.  First  berries  very  large,  round 
conical  form,  light  scarlet  color,  flesh  light  and  of  poor  quality;  most  of 
the  fruits  are  hdllow  and  soft.  A  seedling  of  Michel's,  and  like  its  parent 
^ood  for  but  one  or  two  pickings,  after  which  it  produces  only  small  and 
miperfectly  formed  fruito.  If  valuable  at  all  it  is  only  so  for  its  extreme 
earliness. 

Enormous,  Imperfect  Plants  from  W.  F.  Allen,  Jr.,  Salisbury,  Md. 
Plants  of  very  strong,  upright,  vigorous  growth.  Fruit  very  large  in  size, 
short  round  conical  lorm,  very  bright  scarlet  color,  good  quality  and  mod- 
erately firm.  Valuable  for  vigor  of  plant  growth  and  productiveness,  for 
the  handsome  appearance,  good  quality  and  moderate  firmness  of  berry. 
A  sort  of  much  promise. 

Chraham.  Perfect.  Plants  received  from  0.  W.  Graham,  Afton,  N.  T. 
Plants  of  fair  growth.  Many  blossoms  failed  to  set  fruit  Berry  of 
medium  size,  round  conical  form;  flesh  dark,  juicy,  but  quite  acid,  firm. 
Last  fruits  are  small  in  size.  Berry  parts  too  easily  from  calyx.  Not  of 
special  merit,  though  worthy  of  triaL 

Holland,  Imperfect.  Plants  from  L.  J.  Farmer,  Pulaski,  N.  Y.  Plants 
are  scattering,  were  filled  in  last  fall  and  did  not  get  well  started.  A  few 
plants  set  a  moderate  amount  of  frnit.  Berry  long,  somewhat  broad  con- 
ical in  form,  dark  crimson  *  color,  flesh  dark,  of  good  quality  and  firm. 
Fruits  do  not  ripen  well  on  unexposed  side.    Needs  further  trial. 

HulVs  No  3.  Perfect  Plants  from  E.  J.  Hull,  Olyphant,  Pa.  PUnts 
are  of  low,  healthy  growth;  blossomed  very  full  but  the  largest  proportion 
failed  to  set  fruits.  Fruit  large,  short  depressed  conical  form,  light  scarlet 
color,  flesh  pink,  of  good  quality  and  moderately  firm.  '  Berries  ripen 
evenly  but  are  li^ht  colored.    No  qualities  of  special  prominence. 

Jarbalo.  Imperfect  From  Stayman  &  Black,  Leavenworth,  Kan. 
Plants  are  not  in  good  location  but  still  vigorous.  Fruit  medium  to  large 
in  size,  round  conical  form,  color  dull  scarlet,  not  of  high  quality  and 
moderately  firm.  Frait  lacking  in  attractive  appearance  and  quality. 
Under  better  conditions  would  be  a  sort  of  some  promise. 

Kansas  {Prolific).  Perfect  Received  from  Stayman  &  Black.  Plants 
are  scattering  in  row,  in  a  poor  location,  but  are  much  ahead  of  any  other 
variety  near  them  under  similar  conditions.  Blossomed  full  and  set  well 
with  fruit  for  plant  growth.  Fruit  of  good  size,  round,  conical  form, 
dark  crim.son  color,  high  quality  and  moderately  firm.  J?romising,  but 
needs  further  trial  under  more  favorable  conditions. 

Kossuth.     Perfect.     From  Stayman  &  Black.     Plants  of  good  growth, 

'blossomed  full  and  set  a  fair  crop  of  fruit.    Berry  large  in  size,  irregalar, 

depressed  broad  conical  form,  dark    crimson    color.      Flesh    darx.  of 

excellent  quality  and  firm.    Promising  for  market  or  home  use,  because 

of  handsome  appearance,  high  qaality  and  firmness  of  berry.     Productive. 

Mary,  Imperfect  Plants  received  from  Edw.  W.  Cone,  Menominee, 
Wisconsin.  Plants  are  not  of  strong  growth.  Fruit  large,  form  broad, 
depressed  conical,  color  bright  crimson,  firm  but  very  acid.  The  decided 
sourness  of  the  berry  is  a  strong  point  against  it. 

Meridian.  Imperfect.  Sent  by  Stayman  &  Bl  ack.  Plants  quite  strong 
and  vigorous  and  set  well  with  fruit.    Berry  large  in  size,  round  conical 
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form,  dark,  Bomewhat  dall  crimBon  in  color,  flesh  dark  but  rather  coarse, 
lacking  juice  and  quality,  moderately  firm.  Valuable  for  lateness  in 
ripening  bulk  of  crop,  regular  size  and  form.    Lacks  quality. 

Onct^  Imperfect  From  Edw.  W.  Cone.  Plants  of  strong,  healthy 
growth.  Fruits  medium  to  large  in  size,  short  round  conical  form,  regular, 
color  a  bright  dark  scarlet,  se^s  yellow,  prominent,  flesh  dark,  juicv,  of 
high  quality  and  quite  firm.  Its  handsome  appearance  and  its  high 
quality  and  firmness  make  it  worthy  of  trial  for  home  or  market  use.  In 
productiveness,  however,  it  is  but  little  above  medium. 

Orono.  Imperfect  Plants  received  from  John  Little,  Granton,  Ont. 
Plants  of  strong,  healthy  growth.  Fruit  large,  round  conical,  bright  dark 
crimson  color,  quality  good  and  flesh  firm.  Verv  attractive  in  appearance, 
and  its  quality  and  firmness  are  well  up,  but  so  far  the  sort  has  not  made 
a  good  showing  in  productiveness. 

Oscar.  Perfect  Plants  from  Thompson's  Sona  Plants  of  low  stocky 
growth  and  very  healthy.  Fruit  large,  round  conical  form,  often  irregular, 
very  dark  crimson  color,  seeds  yellow,  large  and  prominent;  flesh  very 
dark,  good  quality  and  firmness  with  the  l^st  It  would  be  an  excellent 
market  sort  if  more  productive,  because  of  attractive  appearance,  good 
quality  and  firmness. 

Ostego.  Imperfect  Beceived  from  Thompson's  Sons.  Plants  of  fair 
^^wth,  did  not  blossom  ver^  full  but  set  well  with  fruit,  some  berries 
imperfect  Fruit  of  good  size,  round  depressed  conical,  regular  form, 
light  scarlet  color,  seeds  sunken,  flesh  light  and  lacking  flavor.  Not  of 
special  merit.  « 

Paris  King.  Perfect.  Plants  received  from  W.  F.  Allen.  Q-rowth  in 
row  scattering,  individual  plants  fair.  Few  blossoms  but  set  well  with 
fruit  Berry  large,  round  cooical,  dull  scarlet  color,  flesh  light,  of  fair 
(quality  and  firmness.  Its  color  is  against  it  and  it  seems  to  lack  produc- 
tiveness.    Further  trial  is  necessary  to  form  an  opinion. 

Sherman.  Nearly  imperfect.  From  Edw.  W.  Cone.  Plaots  of  low 
growth,  foliage  ve^  dark  green.  Blossomed  very  full  and  set  a  large 
amount  of  fruit.  Berry  large,  short  round  conical  form,  dark  crimson 
color,  seeds  dark,  thickly  set,  prominent,  flesh  rather  light,  of  fair  quality 
and  firm.  Fruit  does  not  ripen  well  at  tip  and  often  imperfect  there. 
Plants  have  not  foliage  enough  to  develop  and  cover  fruit  properly,  though 
lack  of  plant  growth  may  be  largely  due  to  poor  location.  A  very  produc- 
tive sort 

Smalley.  Imperfect.  Plants  from  0.  W.  Graham,  Afton,  N.  T.  Plants 
are  of  low,  stocky  growth  and  healthy.  Berry  medium  to  large  in  size, 
form  regular  roand  conical,  color  dark,  somewhat  dull  crimson,  flesh  dark 
juicy,  acid  but  very  firm.  Banks  high  in  productiveness,  is  of  fair  appear- 
ance and  the  berry  would  stand  shipment  well.  Promisiug  as  a  market 
sort 

Splendid.    Weakly  perfect    From  Matthew  Crawford,  Cuyahoga  Falls,. 

Ohio.    Plants  of  low  growth  but  strong  and  healthy.    Berry  below  medium 

.size,  short  depressed  conical  form,  color  dull  scarlet,  flavor  quite  acid  but 

good,  firm.    Lacking  in  size  of  berry  and  attractive  appearance,  otherwise 

good.    Try  a^ain. 

Staples,    Perfect.    Keceived  from  Crawford  and  Cone.    Plants  of  good 

Srowth.    Blossomed  full  but  few  fruits  set  and  most  of  those  impenect. 
eeds  further  trial. 
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Thompson  No.  103.  Perfect.  Plants  from  Thompson'a  Sons.  Plants 
of  excellent  growth,  blossomed  f nil  and  set  a  krge  amount  of  frnit.  Berry 
large,  ronnd,  depressed  conical;  color,  very  dark  crimson;  flesh,  dark,  juicy 
and  of  good  quality,  quite  firm.  The  plants  are  productive,  the  berry  of 
good  size  and  appearance,  ripens  well  and  is  of  fine  quality.  A  promising 
sort. 

Wyatt.  Perfect  Received  from  Ezra  G.  Smith,  Manchester,  N.  Y. 
Growth  good  for  location.  Blossomed  full  and  set  a  large  amount  of  fruit. 
Berry  of  medium  size,  round,  conical  form,  dull  crimson  color,  excellent 
quality  and  quite  firm.  Last  of  crop  rather  small  and  some  berries  did 
not  develop.     Regular  form  and  fruit  of  high  quality.    Promising. 

Yatea.  Perfect  Plants  from  Stayman  &  olack.  A  strong,  vigorous 
grower.  Blossomed  full  but  failed  to  set  much  fruit  B-^rry  large,  round 
or  broad  conical,  light  scarlet  color,  flesh  light  and  of  mild  flavor,  soft  and 
berries  often  hollow.  Color  against  it,  too  soft  and  rots  at  tip  before 
ripening. 

Zula.  Perfect  From  Stayman  &  Black.  In  poor  location,  plants  did 
not  &:et  a  good  start.  Blossomed  very  full  and  set  a  large  amount  of  fruit 
for  plant  growth.  Berry  of  medium  size,  long  conical  form,  dark  crimson 
color,  flesh  dark  of  good  quality  and  moderately  firm.  In  color,  form  and 
quality  this  variety  ranks  high.  Scarcely  enough  of  plant  growth  to  judge 
of  productiveness. 

NEW  VARIETIES  OF  189S. 

Aroma  has  shown  itself  to  be  a  valuable  market  sort  The  plants  are 
productive,  th^  berries  are  large  to  the  end  of  a  long  season  and  are  firm 
enough  to  stand  shipment  well.    Its  season  is  with  the  later  sorts. 

Bixler  did  not  set  well  with  fruit  The  plant  is  one  of  the  best  growers 
in  the  patch  and  the  fruit  is  of  very  high  quality.  It  is  bisexual  and  the 
season  was  adverse  for  fruit  setting. 

Cyclone  is  valuable  for  good  appearance,  high  quality  and  firmness  of 
berry,  and  for  vigor  of  plant  growth. 

Early  Jack  fruits  turn  dull  yellow  and  rot  before  ripening;  poor  in 
quality  and  soft.     Early,  but  of  no  particular  value. 

Edith.  Season  late.  Berry  large,  of  good  quality  and  firm.  Holds 
out  well  in  size  to  close  of  season. 

Fred  Stahelin.  A  most  promising  sort  for  home  use  or  near  market, 
because  of  the  handsome  appearance  and  high  quality  of  the  fruit. 
Productive,  but  last  fruits  are  small. 

Kyle  No.  1.  The  fruit  is  soft  and  of  poor  quality.  Hulls  easily  and  is 
dry  at  place  of  parting.  The  fruit  truss  is  upright  and  the  berries  are 
borne  beyond  leaves,  so  easily  injured  by  frost  and  sun. 

Longfield  again  proves  itself  a  very  promising  market  sort,  will  stand 
shipment  well  and  is  attractive  in  appearance.  It  ranks  among  the  first  in 
productiveness  and  the  plants  are  fine  growers. 

Marshall.  Another  season's  trial  of  this  sort  confirms  the  good  opinion 
we  have  formerly  expressed.  The  large  uniform  size  of  the  berry  and  its 
good  quality  and  firmness  make  it  a  good  home  and  market  variety.  The 
larger  fruits  are  inclined  to  be  irregular  and  the  plants  are  subject  to  rust 

Maxwell  did  not  set  so  well  with  fruit  as  the  previous  season,^  probably 
on  account  of  its  being  nearly  bisexual.  The  berry  is  attractive  in  appear- 
ance and  of  very  high  quality  and  firmness.  It  is  quite  sure  to  reach  a 
prominent  place. 
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No  Name  is  of  the  strongest  growth  though  scarcely  up  to  the  standard 
in  prodactivenesa  The  berry  is  very  handsome  in  appearance  and  high 
in  quality  and  firmness.    Seems  to  be  a  sort  of  some  promise. 

PMUip  failed  to  set  fruit  well  and  many  of  the  berries  were  impetfeot. 
The  berry  is  attractive  in  appearance  but  is  not  of  high  quality  and  it  lacks 
firmness.    Probably,  will  not  occupy  a  very  prominent  place. 

Rio  made  an  excellent  showing  last  year;  this  season  the  crop  was  small 
in  both  size  of  berry  and  quantity  produced. 

Robinson  lacks  quality  and  firmness  of  berry,  otherwise  it  takes  high 
rank. 

Shawnee  ripens  slowly  and  unevenly  but  otherwise  it  is  a  variety  of 
some  promise. 

Shuckless  parts  from  calyx  easily,  though  no  more  so  than  Eyle  No.  1. 
Berry  dull  in  color,  of  coarse  texture  and  lacking  juice,  though  the  quality 
is  fair.    Of  little  promise. 

Snowball  is  of  strong,  healthy  growth  and  the  plants  are  productive.' 
The  fruit  is  handsome  in  appearance  and  a  good  shipper.  A  very  promis- 
ing market  sort. 

Springdale  plants  are  of  good  growth ;  the  berry  is  of  fine  appearance^ 
though  scarcely  as  firm  as  last  season.  A  good  sort,  though  nothing  to 
give  it  special  prominence. 

Tennessee  Prolific  are  in  a  poor  location  but  set  well  with  fruit  in  pro- 
portion to  plant  growth.  The  berry  is  attractive  in  form  and  color,  of 
high  quality  and  quite  firm.  If  the  variety  proves  productive  it  will  be  a 
valuable  sort. 

Timbrell,  because  of  unevenness  in  ripening  and  spotted  appearance  of 
fruit  will  not  occupy  a  prominent  position  among  the  many  better  new 
sorts  now  before  the  public. 

Thompson's  Nos.  4o  and  64  have  a^ain  shown  themselves  to  be  valuable 
sorts.  No.  40  is  particularly  promising  for  the  handsome  appearance  of 
the  fruit  and  the  vigorous  growth  and  productiveness  of  the  plants. 

Tonga  set  well  with  fruit,  but  the  berries  do  not  ripen  well,  are  irregular 
in  form  and  dull  in  color.    Further  trial  necessary. 

Of  the  older  sorts  and  amon^  those  tested  for  ^ everal  seasons  the  follow- 
ing are  worthy  of  special  mention: 

Clyde,  Though  we  have  grown  this  sort  for  several  years  and  considered 
it  to  have  considerable  promise,  it  was  not  until  the  past  season  that  it 
showed  up  remarkably  well.  While  the  plants  are  not  of  strongest  growth, 
yet  they  bore  the  largest  crop  of  any  variety  in  the  field.  The  berries  are 
of  good  size  and  very  regular  in  form.  The  color  is  rather  light  and  the 
flesh  is  less  firm  than  desirable.  If  it  contiaues  to  be  as  productive  as 
during  the  past  season,  it  will  be  a  profitable  market  variety. 

Wm:  Belt  is  another  variety  that  has  shown  up  much  better  than  in 
previous  seasons.  The  berry  is  large,  of  good  form  and  color  and  is  firm 
enough  to  stand  shipment  well. 

Bird,  Greenville,  Leroy,  Weston  and  Williams  are  excellent  in  plant 
forming  properties  and  the  berries  make  a  good  appearance  in  market. 
As  these  sorte  rank  high  in  productiveness,  they  are  well  worthy  of  trial 
in  comparison  with  the  older  market  varieties.  Eppiug  is  a  little  light  in 
color,  otherwise  a  fine  market  sort. 

Varieties  for  home  use  or  near  market  should  be  strong  in  plant  growth, 
productive,  attractive  in  appearance  and  high  in  quality.  Belle  of 
Lacrosse,  Brandy  wine,  Brunette,  Huntsman,  Iowa  Beauty,  Mrs.  Cleveland,. 
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Princeton  Ohief  and  Topeka  possess  the  above  qualities  and  are  recom- 
mended for  the  purpose  named.  Bubach,  Crescent,  Haverland  and  War- 
field  are  yet  the  leading  imperfect  flowering  sorts  planted  by  the  general 
grower.  Beder  Wood,  Sharpless,  Wilson  and  Woolverton  are  excellent 
pollenizers  for  the  above  sorts  and  are  also  valuable  market  berries. 
Belle,  Gand^  and  Parker  Earle  are  among  the  best  late  ripening  varieties. 
^  Many  varieties,  of  which  no  special  mention  is  made,  are  sorts  of  con- 
siderable merit  and  possess  qualities  that  under  other  conditions  might 
place  them  in  the  front  rank. 


RASPBERRIES. 

The  drouth  of  last  summer  together  with  the  extreme  cold  of  the  winter 
left  the  canes  in  so  weakened  a  condition  that  the  anthracnose  could  not 
be  kept  wholly  in  checL  Outhbert  and  most  of  the  red  sorts  were  killed 
nearly  to  the  ground.  Many  varieties  suffered  severely  in  decreased 
productiveness  and  in  the  smaller  size  of  the  berries. 


Tablb  NO.S.-BL40K  AND  HTBBID  BA8PBBBBIB8. 

ABBBKnATIORB. 


m, 

1.    ]ai«0. 


r,  loand. 
e,  eonioal. 
o,  ovate. 


Color. 

b,  blaek.  c,    flloMf . 

p,  purple.        I,     Bc^t^ 

0(  oraoffe.        ini«  pobMoenA 


Variety. 

1 

i 

1 

1 

11 

1 

1 

1 

i 

• 
Carolioe!~™Ill""311I"IiriIIIIII.'IlI"'. 

.80 
.85 
.50 
.8> 

.86 
.50 
.80 
.8U 

.85 
.70 
.i!0 
.50 
.80 

.85 
.75 
.85 
.80 
.50 

.66 
.75 
.76 
.86 
.86 

May  21. 

M      21. 
Jone   1 
May  20. 

"     20. 
"     22. 
"      10. 
"     22. 

••     28. 
••      21. 
••      80. 
••      18. 
»'      20 

*■     ?0 

"      26 
•*      10. 
"      22. 

•*      18. 

"  20 
Jone  I. 
May  22. 

"      18. 

"      80. 

Jnne24. 

"     24. 

Joly    8. 

Jnoe8i. 

'•     28. 
•*     24. 
"     Z2. 
"     8». 

"     86 
"     22. 
••     24. 
"     24. 

..      3J4 

*•     25. 
'•     28. 
••     24. 

"     18 

*     22. 
'•     28. 
'•     80. 
•»     88. 

"     84. 

6.6 
7.0 
8.0 
0.6 

6.0 
60 
9.2 
8.6 

9.0 
0.7 
8.6 
6.6 

'8  0 
8.6 
0.2 
8.6 

6.0 
7.8 
6.0 
7.0 
8.8 

m 
m 

1 
1 

m 

T 
1 

1 
m 

I 
m 

s 

"Y" 
1 

m 

s' 
1 
I 
1 
m 

r 

r 

ro 

r 

r 
re 

r 
r 

r 
r 
r 
r 
re 

V 

r 
r 
r 

r 
rs 

r 
re 

r 

?o^ 

f 

b 

b 

b 

bpa 

b 

b'^ 

b 
b 

b 

b 
b 

8 
8 

Oolarnblan — 

CromweU 

8 

Rbon  BMntr 

7 

8.6 

Gw** 

Green's  New  Baspberry  

7 
9 

Hopkins Z..-.-1 

Kansas . 

8J 

8.6 

Lorett 

MajrKln* 

Mill**  N/*,  |R 

8. 
7J 

Noniaha 

7 

S&^v::::::::.::::::;::;::::::::;:::;:::: 

Pai>»«r 

6 
9 
8J 

8J 

84 

^^^,^ -    

9 

8J 

WlnoQB 

8 

Digitized  by 


Google 


EXPERIMENT    STATION    BULLETINS  2W 


NOTES  ON  YABIETIEB. 

Ada  did  not  make  so  good  a  Bbowing  this  season  as  in  the  previous  one. 
The  canes  made  a  weak  growth  and  were  badly  attacked  with  anthracnose. 

Caroline.  The  fruit  is  a  dall  yellow  color  and  rather  insipid  in  flavor; 
too  soft  for  market. 

Colufnbian.  A  variety  resembling  Shaffer* somewhat  in  general  charac- 
teristics, but  its  cane  growth  is  stronger  and  the  berries  are  firmer  and  a 
little  better  in  quality.  As  grown  here  it  slightly  leads  Shaffer  in 
productiveness. 

Conrath,  We  have  grown  this  variety  for  several  seasons  and  have 
found  it  uniformly  productive.  The  berries  are  large  in  size,  the  quality 
good,  and  they  hold  out  well.  The  canes  were  healthy,  but  little  aisease 
showing.    Its  season  is  medium  early. 

Famsworth.  This  variety  stood  the  winter  well  and  was  quite  free 
from  disease.  The  fruit  is  large,  firm  and  of  good  quality.  An  excellent 
variety  for  home  use  or  market. 

Orega.  The  best  late  market  sort  The  canes  are  lacking  in  hardiness, 
and  it  should  only  be  placed  in  high,  well-drained  soil. 

Ghreen's  New  Raspberry,  This  was  the  first  season  of  fruiting.  The 
growth  is  healthy.  Berries  of  good  pize,  deep  black  in  color  with  some 
fuzz;  eeeds  small.  The  fruit  is  not  very  firm  but  is  of  high  quality.  Not 
enough  growth  or  fruit  to  judge  of  merits. 

Kansas.  For  another  season  this  was  the  most  productive  black  cap 
ffrown.  The  canes  were  hardy  and  but  Httle  troubled  with  disease.  The 
miit  is  large,  of  fine  appearance,  and  firm  though  not  of  best  quality. 
One  of  the  best  medium  season  market  berries. 

Lovett.  The  canes  are  not  hardy  and  are  quite  subject  to  anthracnose. 
The  bushes  bore  a  fair  crop  of  fruit  but  the  berries  were  small  and  lacking 
in  flavor. 

Mills*  No.  15.    Fruited  for  the  first  time  th]^  season.    Fruit  is  large, 

i'et  black  in  color  with  some  bloom,  the  seeds  are  small.  In  season  a 
ittle  earlier  than  Gregg;  berry  not  as  large,  with  less  bloom,  not  so  drv  or 
BO  firm,  but  better  in  quality.  The  bashes  are  of  good  growth,  healthy 
and  productive.     It  is  a  promising  variety. 

Ohio.    The  leading  variety  for  evaporating  purposes. 

Older.  This  variety  is  very  vigorous  and  healthy  in  cane  growth,  and 
bears  a  large  crop  of  fruit  which  holds  its  large  size  to  close  of  season.  If 
the  berry  were  firmer  it  would  make  a  most  excellent  maiket  sort.  Valu- 
able for  home  use  or  near  market 

Palmer.    One  of  the  best  early  market  sorts. 

Shaffer.  For  caiming  and  home  use  this  variety  has  few  superiors 
among  the  better  known  sorts.  Tbe  canes  were  badly  injured  by  winter 
and  anthracnose,  and  this  is  a  common  failing  of  the  variety. 

Winona.  This  variety  made  but  little  cane  growth  during  the  season, 
though  bearing  a  fair  crop  of  fruit.  The  variety  seems  to  possess  no 
prominent  qualities,  but  will  be  given  further  trial. 

Cromwell,  Ebon  Beauty,  Hopkins,  Jackson's  May  King,  Progress,  Smith, 
and  Virginia,  were  weak  in  cane  growth,  badly  affected  with  anthracnose, 
and  bore  but  a  small  crop  of  fruit. 
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Tablk  No.  t.-BEO  BASPBEBRIBS. 
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NOTES  ON   VARIETIES. 

Cuthbert  Though  somewhat  injured  by  winter  and  anthracnose,  this 
variety  bore  a  fair  crop,  and  it  has  no  superior  for  general  planting. 

Gladstone.  This  variety  was  very  disappointing  the  past  season.  The 
autumn  crop  was  ruined  by  frost  before  maturing.  Has  a  place  as  a 
novelty. 

Golden  Queen  and  Perrjfs  Golden  are  quite  similar  in  bush  and  fruit. 
They  are  valuable  as  dessert  varieties. 

Hansell  and  Michigan  Early  may  find  a  place  to  a  limited  extent  as 
early  ripening  sorts. 

Kenyan,  New.  Canes  large  and  stout,  and  nearly  free  from  spiYies; 
leaflets  are  large,  broad,  of  a  dark  green  color  and  quite  far  apart  on  canes* 
The  fruit  is  large,  round  conical,  rich  dark  red  coloiyand  of  high  quality. 
The  berry  is  very  attractive  in  appearance  and  firm.  As  it  ripened  this 
season  it  was  a  week  later  than  Cuthbert.  For  the  strength  of  the  plants 
the  crop  was  a  large  one. 

Loudon,  New.  As  close  a  comparison  as  it  was  possible  to  make  be- 
tween Loudon  and  Kenyon  shows  them  to  be  nearly,  if  not  quite,  identical 
in  cane  growth  and  fruit  Both  sorts  were  planted  quite  late  in  the  spring 
of  the  previous  year  and  the  growth  was  not  large  nor  the  fraits  abundant. 
Perhaps  another  year's  growth  may  bring  out  some  differences.  The 
plants  are  Quite  hardy,  and  it  is  a  very  promising  variety,  either  for  home 
use  or  market.  r 
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King,  New.  Scarcely  enooRb  cane  jzrrowth  and  trait  to  jndge  properly 
of  this  variety.    Oloeelv  reBembles  HanselL 

Marlboro.  Canes  of  small  growth  and  quite  badly  diseased.  Usually 
productive  and  largely  planted  as  an  early  berry. 

Royal  Church.  The  fruits  are  of  a  dark^  rich  red  color,  very  handsome 
in  appearance,  and  of  good  quality,  but  crumble  so  easily  that  they  are 
picked  with  difficulty.    The  bushes  are  moderately  productive. 

Stayman  No,  1,  rfew.  Oanes  of  strong,  healthy  growth,  and  thickly 
set  with  short,  stifiF  spines.  Foliage  closely  of  Idceus  type.  The  leaflets 
are  very  large,  and  being  set  very  close,  nearly  cover  the  entire  cane.  Ber- 
ries large,  short  lound  conical  in  form,  and  of  a  bright,  dark  red  color.  It 
is  quite  acid  in  quality,  but  pleasant.  The  fruits  are  a  little  inclined  to 
crumble.  Judgmg  from  the  first  fruiting  it  promises  to  be  very  productive. 
The  season  is  late. 

Turner,  Tbe  bush  is  hardy.  The  fruit  soft  but  of  high  quality.  Valu- 
able for  home  use  or  for  near  market 


BLACKBERRIEa 


The  winter  of  1895-6  was  so  severe  as  to  kill  the  canes  of  many  varieties 
to  the  ground.  No  variety  produced  more  then  one-tenth  of  a  crop.  The 
following  partial  notes  may  nave  some  value  in  determining  the  hardiness 
and  adaptation  of  certain  sorts  to  our  climate. 

Eldorado  stood  the  winter  best  of  any  sort  grown,  but  the  fruits  borne 
were  so  imperfect  and  small  in  (]^uantity  that  no  definite  results  as  to  the 
fruiting  qualities  could  be  obtained.  That  it  is  eaually  as  hardy  as 
Snyder  has  been  well  shown  by  the  severe  tests  of  tne  two  past  seasons. 

Taylor  and  Snyder  were  the  two  other  sorts  on  which,  it  could  be  said, 
fruits  were  borne,  but  the  yield  was  very  small. 

The  ffjUowing  sorts  bore  a  few  small,  imperfect  berries:  Early  Cluster^ 
Erie,  Lincoln,  Minnewaski,  Ohmer^  Stone's  Hardy,  Thompson's  Mammoth, 
and  Wilson,  Jr, 

Agawam,  Childs'  Everbearing,  Early  Harvest,  Early  King,  Ford's  No, 
1,  Jewett,  Kittatinny,  Lovetfs  Best,  Maxwell,  Wachusett,  White  Black- 
berry  and  Wilson's  Early  bore  no  fruits. 

Lucretia  dewberry,  because  of  its  trailing  habit,  stood  the  winter 
better  than  did  the  blackberries.  It  did  not  bear  a  full  crop,  but  the  ber- 
ries  were  very  large,  and,  while  quite  acid,  were  still  pleasant  in  flavor. 


GRAPES. 


The  College  vineyard  comprises  over  one  hundred  varieties.  Many 
have  not  yet  fruited.  Owing  to  the  numerous  depredations  committed,  it 
was  impossible  to  get  complete  notes  on  the  time  of  ripening,  quality  and 
productiveness  of  all  the  varieties  The  following  are,  therefore,  not  as 
full  or  as  valuable  as  they  would  otherwise  be. 
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NOTES  ON  VABIETIES. 

Bercktnans.  Clusters  are  small  in  size,  flat  at  base  and  ronndinii:  to  apex 
where  grapes  are  set  closest  Grape  is  medium  in  size,  round  or  slightly 
oblate,  not  firmly  attached  to  stem,  but  does  not  drop  easily,  color  a  rich, 
purplish  red.  The  quality  is  high  and  both  vine  and  cluster  were  free 
from  disease.    Season  with  Concord. 

Black  Pearl.  Bunches  will  average  small,  though  many  are  of  fair  size; 
very  irregular  in  shape.  Grapes  are  small,  round,  set  close  with  short 
stems;  color  blue-black.  The  pulp  is  tough  and  very  acid.  The  cane  and 
foliage  are  healthy  and  the  variety  was  the  most  productive  in  the  vine- 
yard.   Beason  middle  of  September. 

Brighton.  Usually  considered  one  of  the  best  red  grapes  for  home  use 
or  market.  This  season  the  clusters  were  small  and  nearly  every  grape 
cracked  and  dropped  off  before  fully  ripening.     Season  with  Concord 

Cottage.  Clusters  short  and  close.  Grape  is  medium  in  size,  round, 
blue-black  color;  the  skin  is  tough  and  the  pulp  solid  and  of  good  quality. 
The  variety  is  healthy  in  plant  and  fruit,  but  tne  clusters  are  too  small,  the 
grape  is  lacking  in  juice  and  drops  too  easily  from  stem.  Season  a  week 
earner  than  Concord. 

Early  Dawn,  Clusters  small,  single  stemmed  and  closely  set  with 
grapes.  Berry  of  medium  size,  light-red  in  color,  with  thin,  almost  trans- 
parent skin.  The  canes  are  fairly  productive  of  small  clusters  and  the 
quidity  is  very  fine;  the  grapes  however,  crack  and  drop  badly  if  not  picked 
as  soon  as  ripe.    A  week  earlier  than  Concord. 

Early  Victor.  The  canes  are  of  good  growth  and  bear  a  fair  crop  of 
small  sized  clusters  The  grapes  are  blue-black  in  color  and  of  fair  qual- 
ity. The  variety  is  one  of  the  earliest  and  has  a  place  in  the  family  vine- 
yard.   Season,  two  weeks  earlier  than  Concord. 

Geneva,  Cluster  of  medium  size,  single  stem  with  ^apes  set  evenly  and 
closely,  making  an  attractive  bunch.  Berry  is  of  good  size,  round,  light- 
green  color  and  of  high  quality.  The  vine  and  fruit  is  healthy  and  the 
grapes  do  not  crack,  but  nang  firmly  to  the  stem.  The  variety  is  scarcely 
productive  enough  for  a  market  sort,  but  its  early  ripening,  good  appear- 
ance and  high  quality  make  a  place  for  it  in  the  family  vineyard.  A  week 
earlier  than  Concord. 

Hayes,  Cluster  of  medium  size,  well-formed  and  close.  The  grape  has 
a  thin  skin  and  cracks  easily;  color  a  light  golden  yellow.  In  quality  it  is 
sweet  and  melting,  very  fine.  If  more  productive  and  the  vine  a  better 
grower,  it  would  take  rank  among  the  first  table  sorts.  A  week  earlier 
than  Concord. 

Jewell,  Very  healthy  and  productive,  though  clusters  are  smalls  The 
berry  is  small  to  medium  in  size,  blue-black  in  color  with  considerable 
bloom,  pulp  rather  tough  but  of  good  quality.  Cluster  and  grape  too 
small.     Season  of  Concord. 

Martha.  Vine  healthy  and  productive  of  some  fine  clusters.  Berry  of 
medium  size,  round,  light-green  in  color.  The  quality  is  good,  but  quite 
foxy.    The  variety  is  rather  late  in  ripening.    A  week  later  than  Concord. 

Massasoit,  The  canes  were  unproductive  and  the  clusters  small.  Con- 
siderable mildew  and  anthracnose  made  an  appearance  and  the  berries 
dropped.     Season  with  Concord. 
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Moore  Early,  Oane  grofrth  Btrone.  Healthy  in  foliage  and  fmii 
Qnite  certain  to  make  large,  well-formed  banches.  One  of  toe  best  early 
market  black  grapes.    Two  to  three  weeks  earlier  than  Ooncord. 

Moyer,  The  grape  is  of  very  fine  quality,  bat  only  imperfect  clusters 
were  formed.  The  grapes  cracked  and  dropped  before  ripening.  Season 
of  Concord. 

Niagara.  This  is  the  leading  white  market  ^rape.  The  canes  are 
strong  growth  and  prodnctive  and  the  frnit  and  foliage  usnally  free  from 
disease.    A  little  later  than  Concord. 

Rochester,  Cluster  short,  compact,  well  rounded  at  end  and  usually 
with  a  well  developed  shoulder.  Grape  of  medium  size,  oblate,  with  short 
stem  and  strong  attachment.  Did  not  ripen  sufiicientiy  to  judge  of  color 
and  quality.    A  few  days  earlier  than  Concord. 

Bockwood.  Clusters  quite  large,  not  shouldered,  close  and  compact. 
Berry  of  medium  size,  round,  color  a  deep  blue-black,  skin  thick  and 
tough,  pulp  rather  coarse  and  lacking  in  juice,  but  of  fair  quality.  The 
vine  is  healthy,  of  strong  growth  and  productive.  The  bunch  is  of  good 
size  and  form  and  the  berry  will  stand  shipment  well,  does  not  drop  from 
stem.  The  season  is  early.  A  good  market  grape.  Season  a  few  days 
later  than  Moore  Early. 

Winohell  Clusters  of  good  size,  often  quite  double,  close.  Berry  of 
medium  size,  round,  light-green,  skin  thin  and  often  cracks  before  ripen- 
ing, pulp  sweet,  melting  and  of  very  fine  quality.  The  variety  is  early  in 
ripening,  productive  and  is  one  of  the  oest  white  grapes  for  the  home 
vineyard.    A  few  days  later  than  Moore  Early. 

Worden.  This  variety  is  from  a  week  to  ten  days  earlier  than  Concord. 
The  vines  are  vigorous,  healthy  and  productive.  The  grape  is  of  better 
quality  than  the  Concord.  The  variety  has  a  place  in  every  vineyard 
whether  planted  for  home  use  or  market 


NOVELTIBS. 

During  the  past  three  or  four  years  several  new  varieties  of  fruits  have 
been  placed  upon  the  market  that  are  either  hybrids  or  of  species  that 
have  not  before  been  cultivated  in  this  country.  Most  of  them  have  been 
tested  here,  and  thus  far  none  have  shown  promise  of  value  for  any  pur- 
pose whatever.    The  following  are  the  varieties  tested: 

Mayberry  {Japanese  Golden).  The  plant  resembles  tbe  red  raspberry, 
and  was  raised  by  Luther  Burbank  by  crossing  Rubus  palmatus  and  the 
Cuthbert  raspberrjr.  It  is  claimed  by  the  disseminators  to  form  a  bush 
six  or  seven  feet  high,  and  the  fruit  is  said  to  ripen  a  month  before  the 
earliest  raspberries.  We  have  made  two  attempts  to  test  this  variety,  but 
in  both  cases  the  plants  failed  to  grow.  Those  obtained  last  spring  were 
from  southern  New  Jersey,  but  the  tops  had  been  killed  to  the  ground 
by  the  winter,  and  the  roots  were  too  weak  to  send  up  shoots.  Judging 
from  this  experience  the  plant  will  not  stand  our  climate. 

Loganberry  (Raspberry  x  Blackberry).  This  is  supposed  to  be  a 
hybrid  between  th^  Aughinbaugh,  a  California  blackberry  and  Bed  Ant- 
werp raspberry.  The  plants  are  spreading  and  the  leaves  and  canes 
greatly  resemble  the  European  raspberry,  the  latter  being  covered  with 
prickltfs.  The  fruits  resemble  the  blackberry  in  shape  and  structure,  but 
are   red  when  ripe.     The  plants   seem  about  as  hardy  as  our  common 
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varietiee  of  blackberries,  and  they  formed  a  few  fmits  last  year  on  two* 
year  old  plants,  bat  they  have  shown  no  valuable  characteristics. 

Strawberry- Raspberry  {Rubus  sorbifolius).  This  is  a  recent  novelty 
from  Japan.  It  sends  np  stems  to  the  height  of  twelve  or  fifteen  inches^ 
which  are  covered  with  short,  stout  spines,  as  are  the  ribs  of  the  leaves* 
The  old  stems  die  down  each  year  and  new  ones  are  sent  up  from  the  roots. 
As  grown  here  it  seems  to  have  no  value,  and  as  it  suckers  profusely  it 
may  become  difficult  to  eradicate  when  it  has  obtained  a  hold  of  the  soil. 

Wineberry  {Rubus  Phoenicolasius).  Another  Japanese  species  intro- 
duced and  quite  widely  disseminated  several  years  ago.  It  seems  to  be 
wanting  in  hardiness  as  it  has  killed  to  the  ground  nearly  every  year. 
The  canes  are  somewhat  spreading,  and  are  covered  with  numerous  red- 
dish, purple  hairs.  The  calyx  is  quite  large  and  thick,  and  forms  a  sort  of 
burr  about  the  berry.  The  fruit  is  of  a  dark  amber  color,  and  is  soft  and 
rather  acid.     Of  no  value  except  as  a  curiosity. 

AOBICULTUBAL  COLLEOE,   MiOH  ,  ) 

January  i,  1897.  ) 
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FRUIT    TESTS    AT    SOUTH     HAVEX. 


REPOBT  BY  T-  T.  LYON. 


Bulletin  No.  143. — Horticultural  Department. 

f  o  Frof.  L.  R.  Taft,  Hortioulturist  : 

Sib — As  during  the  years  1894  and  1895,  so  daring  the  spring  of  1896 
there  was  no  adequate  rainfall  in  this  immediate  vicinity  until  the  middle 
of  July.  This  necessitated  hauling  water  by  team  for  irrigating  such 
plants  as  were  not  yet  well  established.  This  continued  until  July  7th,  at 
which  date  the  mains  of  the  village  water  works  became  available,  and  a 
permanent  supply  upon  the  premises  was  secured,  although  the  use  of  a 
team  with  barrels  was  yet  necessary  when  water  was  to  be  applied  beyond 
the  reach  of  a  hose.  Since  the  occurrence  of  the  copious  rains,  above 
referred  to,  however,  resort  to  the  artificial  application  of  water  has  rarely 
been  found  necessary. 

For  the  double  purpose  of  subduing  weeds  and  maintaining  a  surface 
mulch  of  mellow  earth,  free  use  has  oeen  made  of  the  Acme  cultivator 
among  the  older  trees,  and  of  a  fine  toothed  one,  or  a  Planet,  Jr.,  among 
younger  trees  and  small  fruit  plants,  especially  after  the  occurrence  of  rain. 
This  was  continued  until  about  the  middle  of  August,  after  which  all  culti- 
vation was  discontinued,  except  in  a  few  special  cases. 

The  entire  plantation  was  sprayed  in  early  spring,  while  growth  was  yet 
dormant,  with  a  solution  of  a  pound  of  copper  sulpnate  in  twenty-five  gal- 
lons of  water.  This  was  applied  to  gooseberries  and  currants  (which  start 
very  early)  on  March  10th,  and  to  all  other  small  fruits  prior  to  April  17th. 
For  the  purpose  of  comparison,  only  alternate  trees  of  the  cherries,  peaches 
and  plums,  in  the  southwest  block  were  treated,  commencing  with  the  first. 
Later  examination  shows  a  slight  difference  only,  in  favor  of  the  sprayed 
trees,  in  a  few  cases. 

Subsequent  sprays  were  applied  at  sundry  times  during  the  season  for 
various  pur^K)ses.  These  will  be  noticed  under  the  hea(&  of  the  several 
fruits  to  which  such  applications  were  made. 

The  rules  of  pomology  of  the  American  Pomological  Society  (which  are 
also  the  rules  of  the  National  Division  of  Pomology),  are  ri^diy  applied 
in  the  nomenclature  of  fruits,  objectionable  words  being  added  in  brackets 
only  when  deemed  needful  to  avoid  ambiguity,  but  with  the  hope  that 
ultimately  they  may  be  wholly  omitted,  in  the  interest  of  simplicity, 
brevity  and  correct  taste. 

The  weight,  in  ounces,  of  an  average  specimen  of  each  variety  is  given 
aa  indicating  the  comparative  importance  thereof ;  this  being  deemed  to  be 
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a  more  accurate  expresBion  of  the  comparative  values  of  varieties  than  the 
crude  indication  of  size  usually  employed. 

Quality  is  expressed  upon  the  scale  1  to  10,  the  latter,  in  all  cases,  being 
the  maximum. 

The  several  classes  or  species  of  fruits  are  considered,  as  nearly  as  prac- 
ticable, in  the  order  of  their  ripening. 


STRAWBERRIES.— (^ogoHo.) 

The  station  grounds  are  now  so  fully  occupied  by  tree  fruit  that  un- 
avoidably the  last  two  year's  plantings  ol  strawoerries  have  been  alternated 
with  rows  of  trees;  obviously  greatly  to  the  detriment  of  the  former,  and 
this,  coupled  with  the  effects  of  the  drouths  of  the  two  previous  seasons, 
has  conspired  to  render  a  comparison  of  results  in  the  case  of  many,  if  not 
most,  varieties,  far  from  satisfactory. 

Conscious,  therefore,  that  any  comparison  of  varieties  based  upon  the 
actual  products  of  this  season  would  under  these  conditions  prove  more  or 
less  misleadipg,  reports  upon  several  varieties  are  deferred  to  await  farther 
trial;  and  estimates  (upon  the  scale  of  one  to  ten),  are  given  in  the  following 
tabulation,  with  reference,  as  far  as  practicable,  to  imperfect  stands  of 
plants  as  well  as  to  the  more  or  less  unfavorable  conditions  otherwise. 
The  product  of  the  plant  planted  in  1895  and  thlit  planted  in  1894,  are 
compared  in  the  following  table. 

Both  plats  were  sprayed  between  April  13th  and  17th  last,  with  a  solu- 
tion of  one  pound  of  copper  sulphate  in  twenty-five  gallons  of  water. 
After  the  fruit  had  been  gathered  the  1895  plat  was  sprayed,  to  prevent 
rust,  with  a  solution  of  one  pound  of  copper  sulphate  in  two  hundred  and 
fifty  gallons  of  water;  and  the  1894  plat  was  plowed  under,  preparatory  to 
seeding  at  the  proper  time,  with  crimson  clover. 

So  far  as  the  strawberry  plats  are  concerned,  no  insects  have  proved 
troublesome  during  the  season. 

The  weather  having  been  dry  during  the  latter  part  of  last  season  with 
much  strong  wind,  many  varieties  of  strawberries  in  exposed  portions  of 
the  younger  plat  were  nearly  covered  during  August  and  September  with 
drifting  sand.  Many,  thus  buried,  were  partially  xmcovered,  though  un- 
avoidably more  or  less  injured  in  so  doing,  and  the  whole  were  well 
mulched  before  the  advent  of  winter.  Many  of  them,  however,  were  prac- 
tically dead  when  uncovered  at  the  opening  of  spring;  among  which  were 
several  entire  varieties.  Neither  originators  nor  introducers  of  novelties 
usually  supply  adequate  descriptions  in  submitting  them  for  triaL  Hence 
the  station  can  only  assume  that  the  plants  receiv^  are  genuine.  For  this 
reason,  and  on  account  of  variations  often  due  to  differences  of  climate,  soil 
or  other  cause,  no  definite  descriptions  of  such  variable  characteristics  is 
attempted. 

Weight  (frona  which  size  may  be  inferred),  is  arrived  at  by  taking  the 
weight  of  a  considerable  number  of  specimens  and  dividing  the  total  by 
the  number  weighed.  In  the  case  of  this  season's  crop,  however,  con- 
ditions have  been  so  unfavorable  that  such  weights  are  believed  to  be  more 
or  less  misleading,  and  are  therefore  generally  omitted. 
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TABULATION  09  8TBAWBBBBIBS  FBOM  PLATS  PLANTED  IN  IflM  AND  180». 
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1801 

im 

189S 
1802 
1801 
1804 

im 

1898 

IFOl 
1894 
1894 

1^91 

im 

189^ 
1898 
189} 

1895 
1894 
1894 
1892 
1888 

1894 

1893 
1898 

1888 
1894 

1802 
1892 
1^4 
1890 
1894 

1892 
189ft 
1894 
1890 
1894 

1894 

1894 
1895 
1890 
1894 

1^91 
1888 
1^91 
1894 
1894 

May  4.. 

•*      4.. 

Apr.  80.. 

-.^  t 

*•     R.. 
••    0.. 
"     9.. 
•*     4.. 

May  87 

^»»     80. 

/nne  1. 

»•      8. 

"      1. 
"      ft. 
••      8 

Jane  16. 
••    16. 
'•     88. 
"     11. 
••     16. 

"     16. 
"     18 
"     19. 

JKni2V. 
••     16 
♦•     20. 
"     18. 

••     88. 

2 

■"7 

"io 

1-5 

Afton _ 

Allen     

AllMlft 

Alianft 

AllMi  18 

H 

Anboro ^ 

B-iDqoet « _ 

... 

10 

u 
u 
u 
u 
1ft 

10 

Barton ^ 

Bmntj : _ 

Bell  8 _ 

neverlj 

Btokle 

BoTnton 

BrmndTwine. 

"     6.. 

"     6.. 
"     ft.. 

'*      7.. 
"     8.. 

JiuM"8 
"      1 

Jane  8. 

•— 

17 

Branette 

18 
19 

to 

Caiifonila 

Cameron  2 

Cameron  6 

Cameron  18 

Miir'6:. 

.— 

» 

May  7.. 

U 

Carrie. _ 

Chairs.  ^ _ 

r^%^n  B.  8.  P. 

Mv'e:. 

•*     5.. 
"    14.. 

"    10.. 
••     8.. 
"     ft.. 
"      4.. 
"     6.. 

•*     2.. 

"    11.. 
*'    11.. 

Jime"ft. 
•♦      ft 

Jane  ft. 

Jdueft. 
'•      1 
"      1. 

"      1 
"      ft. 

Jone'27l 
»'     18. 

Jane  16. 

Jime'28. 
"     20. 
"     80. 

"     18. 

••     28. 

Jone'20. 

"'2 

'"l 

8 
...... 

1 
2 

2 

2 

"l 

26 

Champion  (Boc.) 

% 

27 
28 

20 

Charlie Ill""" 

C'beFenne ^ 

Clark          

111 
t1 

Cleveland-:::.:::::::.:::.::..::: 

Colambia 

.... 

82 
81 

(^onoensns 

Copemioae    

CreMMUt — 

Cnue ^ 

CnrtielS 

— 

U 

8ft 

"     6.. 
•*     7-. 

May  29. 

.... 

86 

"     6.. 

.......... 

.... 

87 

Cartiiil5» 

"    12.. 

*•     6.. 
"     4.. 
"     4.. 
"     6.. 
"    U.. 

Jane"l. 

May  29 
♦'     27. 

Jane   1 
"      ft. 

8B 

Cyclone 

Daiey. 

89 

40 
41 

DanBiwL 

Dayton 

Jane  22. 

"     20. 
"     16. 
"     20. 
"     20. 

Jane  22. 
••     22. 
"     20. 

8 

4 
4 
6 
2 

1 
8 
1 

1-5 

4a 

RarUeet.. 

% 

48 

Eerly  Jaek 

44 
4ft 

Kffi::::::::::::::::::::::::;:::: 

.... 

46 

Edwards 

"     6.. 

•'     8.. 
"      7.. 
"   .8.. 

May  8.. 

Jane   1. 
*•      5. 
♦•      8. 

47 

Edwards  (FaT.) 

48 
48 
50 

R1 

Elnanor 

RMbance ^ 

Epping 

Bqainoz 1 

Boreka 

Fairmont 

::: 

ft2 
M 

May"8ll 



Jane'ii' 
••     20. 

""8 

4 

.... 

54 
86 

Felcht2 „ 

Feicht  8 „ 

"      4.. 
"      ft.. 

May  29 
Jane  5. 

--- 
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Name. 

Sex. 

1 

a 

1 

1 

3 

ProdaotiT^ 
neea. 

1 

1 

§ 

z 

i 

H 

f 

it 

96 

57 

Pir_ 

Floranoff.^ .- 

b 
b 
b 

S 

P 

I 
I 

b 
b 
b 

b 

1094 
1888 
1896 
lh94 
1804 

1891 
1804 
1892 
1P87 
1882 

1806 
1801 
1891 
1802 
189^ 

1802 
1895 
1804 
1804 
1894 

1892 

1894 
1894 
1805 
1898 

1892 
1801 
189i 
189? 
1892 

1894 
1804 
1894 
1891 
1884 

1894 
1894 
1894 
1894 
1884 

1890 
1891 
1896 
1892 
1882 

1894 
1893 
1894 
1898 
1894 

1895 
IWH 
1895 
1P94 
1890 

May  8.. 

MayT. 
Uv  6 
"      4.. 

**     8.. 

June  6. 

JnDe  8. 

May  29. 

•^  89 

Jane  80. 

Jane  20. 
"     80. 
"     18 

2 

.„... 

4 

1 

""  2 
1 
2 

2 

•"*8 

..... 

4 
2 

8 

1 
1 
1 
2 

1 

..... 

7 
8 
6 

8 
2 

4 
4 
1 

2 

1 
1 
1 
1 

1 
..... 

6 

1 

6 
2 
1 

1 
2 

4 
..... 

""8 

8 

2 

""6 
2 

8 
8 
6 
6 
8 

...... 

8 
8 
8 

1 
...... 

8 

6 

8 

1 

4 

...... 

8 
8 
8 
2 
6 

8 
4 
4 
8 
1 

1 
2 

...... 

2 

2 
2 

8 

...... 

8 
...... 

...... 

8 

58 

10 
10 

10 
10 

50 

Qipfly J. 

60 

^^SS^M 

61 

GreenTlUe 

Harmon.... ....- . 

tt 

•'     6-. 
"      8.. 
"    27.. 
"      6.. 

"     8.. 

^^   8.. 
Apr.80.. 

8lay  7.. 
•*     4.. 

"     6.. 

"     8.- 

"     7.. 

••     7.. 
"    12.. 

*•     6.. 

'iiay'ii: 

"     6.. 
"     6.. 
"     6.. 
"     9.. 
'•     6.. 

"     7.. 
"     8.. 
"     6.. 
••     6.. 
"    12.. 

"     6.. 
"     9.. 
••   U.. 
•*      8.. 
••     4.. 

'•      6.. 

•*     9.. 

"     7.. 
"     8-. 

'jane"6'. 

••      8. 

May  28 

Jane   8. 

Miir"27- 

Jnne""!' 
8. 

•*    n. 

••     18 

"      8. 

»•     18 
May  27 
Jane  8 

"      8. 

Jane  a. 
May  29. 

Jane   8 
Jane    1 
May  29 
»•     29. 
Jane  11. 

"       8. 

••     a. 

"     18. 

»»      8. 

May  28. 

Jane  8. 

May"28'. 

Jane   1. 
'•      6. 

"      1. 

jane  27. 
••     16. 
»*     22 

••     20. 

Janiii: 

Jane  20. 
»•     20. 
"     88. 
"     22. 

••     20 
"     22. 
••     11. 
"     22. 
••     22. 

Jiiie"22. 
"     20. 
'•     20. 
♦•     22. 

»•     22. 

M     22 
•*     22. 

"     22 
♦•     22. 

'*     18. 
••     20 
"     18 
•«     22. 
••      6 

*•     20. 

Janeio. 
"     20. 
"     » 

"     80. 

61 

54 

Hattie 

— 

66 

Hermit 

Holland 

Holyoka 

.... 

68 

Hogo _ 

HoDtsman. 

.... 

10 

n 

Hytlop  , 



n 

M 

78 

f    M    4 

p 

D 

b 
b 
I 

74 
76 

J.  a  6 

K«|>**#     UM.      X , . 



76 

Katie            

77 
7S 

Klioldta  

Koeanth 

.... 

79 

Kjlel 

H 

m 

LaOroeae 

np 

b 

P 

I 

P 

b 
b 

I 
b 

I 
I 

b 

b 
b 

E 

b 

b 
b 

I 

P 

I 

P 
P 
P 

B8 

Leader _ 

Lehiffh. 

— 

88 

LerojT.:::::::::::.:::...:::::::::: 

84 

Tieriathan 

86 

Mn^iFi 

86 

87 
88 

80 
90 

91 

Little  86 _ 

Little  48 

Longfleld 

LoTett..„ ^. 

Lower.- 

Magnate 

Ti 

91 

9R 

MiSau.:™.::::: .:::::::::::::: 

Mary 

5 

94 

Maxweu:::::::.::::::::::::: 

96 

96 
97 

Meek* 

Monroe 

Morray 

Mntlrinffnm 

.... 

9K 
90 

10 

K 

100 

MySoT™..:::::;:.:::::.:::::::. 

JOl 

No  Name 

108 

Ohio  Centenniailllllll"'."!"."."'. 
Orange  Ga... 

108 
104 
106 

106 

••     6. 
"      7.. 
*•     7.. 

••      7.. 
"    11.. 
**      5. 
•*    12.. 
•'      4.. 

Jimi*'8'. 
•»      8. 

"      1. 

j'ueU. 

June*"!'. 

••     20. 

"     22. 
Jone'iO 
Jooe20. 

M 

107 

Oregon  878 .. 

108 

Orono  ............. . 

k 

100 
110 

Paoifio'IIIIlII"IIIIlIIIII"'."Iir. 
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TABULATION  OF  8TBAWBBBRIB8.-Ck>M0LUDn>. 


Num. 

M 
II 

Sex. 

1 
1 

1 

1 

1 

1 

ProdaottTe- 
neea. 

• 

1 

1 

0 

z 

i 

lU 
112 

PvisKioc 

Parker  Earle. 

b 
b 

b 
b 

V 

b 
b 
b 

I 

b 
I 

b 

E 

b 
b 

b 

I 

b 
P 

b 
b 
b 

E 

I 

p 
p 
p 

p 

b 
P 

\ 

b 
b 
b 

I89n 

1880 
1894 
l''»4 
1892 

1894 
1892 

im 

I8H7 
1804 

1803 
1894 
1894 
IWO 
1890 

1880 

im 

1894 
1806 

1894 
1891 
1894 
1894 
1806 

1893 
1890 
1808 
1894 
1894 

1894 
1895 
I'^W 
1895 
1892 

1898 
1894 
1894 
1894 
1802 

1804 
1894 
1^94 
1891 
1800 

1802 
lMt2 
1876 
1890 
1891 
1895 

••     6.. 
•*     8.. 
"     0. 

"     6.. 

*'      9.. 
**     5.. 

Maj  71. 

"      4.. 

"      5.. 
"     5.. 

May's" 

*•    11.. 
"     7.. 
"      9. 

"      7.. 
"      7.. 

"      5.. 
"     8. 
•*     5 
*•      6.. 
"      5.. 

"      5. 

"      0.. 
**      4. 

"      8.. 
"      6. 

"      4. 

•'      6.. 
"      4.. 

••     8.. 
»'     6.. 

**     6.. 
*'      7.. 
••      8,. 

"      8.. 
'»    12.. 

••    18.. 
"      6. 
"      7.. 
••      4.. 
'*     5.. 

**     6.. 

"    11.. 

•*  5.. 
Apr.80.. 
May  11.. 

Jane   8 

•*       5 
*•       3 
"       8. 

Jone  1 
♦'      3 
"      5. 

Jane*  5. 

"      1 
"      1 
*•      1. 

Jiiii'8 

"      1. 
'♦      7. 
»•      9. 
••      8 
"      5. 

"       1 

"       8. 
••       1. 

"       1. 

..       g 

"       1 
"       8. 

"       1. 

"       5. 
"       8 

"       8. 

«•/ 1?: 

Jane  a. 
••      8. 

••      5. 

"      8. 
"      5. 
"      5. 
••     16. 

••       5. 
•♦       8. 
"       5. 
"       8. 
••       1. 

••       8. 
8. 

"       8 
"       1. 
•'       8. 

"       8. 

Jane  16. 
••     20. 
»•     20. 
'•     18. 

Jane  80. 
*•     22. 
••     22. 

Jane"22. 

"     22. 
*•     ti. 
••     82 

J'one  22. 

"     22. 
**     28. 
••     22. 
"     22. 
••     22. 

"     22. 
♦•     22. 
»♦     16 
"     16. 

-     22. 

'•     22. 
••     22 
••     20 
••     20. 
"     22. 

•     20 
"     16 
"     18 
"     22. 
••     22 

••     22 

"     22 
"     22 
"     22. 
•♦     22. 

'•     22. 
"     22 
•'     27. 
"     U 
"     18 

"   ao 

"     22. 
"     22- 
"     22. 
••     22. 
"     22 

J 

6 

2 

*""2 

4 
8 
2 

4 
2 
6 

1 
7 

8 
8 
2 
7 
2 

S 

"6 

8 
3 
2 

2 
... 

1 

4 
3 
5 

"'2 

3 
6 
2 
6 
8 

2 
8 

2 

7 

3 
8 
2 

8 
0 

10 

10 

10 
10 

10 

H 

111 
114 

Pawnee 

Phillip 

.-. 

Uft 

116 
117 

Price. 

Primate 

PriDceM. 

— 

U8 
lit 
120 

Prineetoo 

Puritan       

... 

121 
lU 
12S 
IM 

Riehl6 

Bio     

BoUnaon 

Sadie 

~- 

121 

1» 

Sandoral 

— 

117 

Scarlet  BalL 

'"" 

1» 
1» 

Sharpies? ^ 

Shawnee 

— 

110 

Rherman 

V-i 

la 
in 
us 

lU 

i» 
las 

189 

Bhookleat. 

iSSSi::;::::::::::::;;::::::::: 

Bmlth ^ 

Soowball 

Soathard _. 

Bpeeoe. 

'S 

IBS 

m 

140 

Splendid    

^uss^ 

— 

141 

14a 
itt 

144 

Standard 

Staplee. 

Stewart  

■3 

14S 

SorpriaeJ. 

146 
147 
148 
148 

Swindle 

Teoneasee. 

Thompeon40 

Thompaon66 . 

... 

150 

TimbrelL 

... 

161 

15S 

168 

Tonga. 

Topeka 

.... 

154 

155 

VanDeman. 

Warikald 

— 

166 
tt7 

186 
150 

Weeton 

WilUama 

Wileon.  

Wood  (Beder).. 

Zl 

160 

WooWerton 

mm. 

161 

wntt. 

1-5 

39 
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As  will  be  obvions  from  the  foregoing  table,  owing  doubtless  to  the 
peculiarities  of  the  season,  combined  with  anfavorable  environment  other- 
wise, few  if  any  of  the  varieties  under  trial  can  be  assumed  to  have  shown 
their  inherent  capabilities.  Indeed,  while  thirty-six,  of  the  tabulated 
varieties  have  reached  the  assumed  medium  in  one  or  the  other  of  the  plats 
compared,  only  nine  of  these  have  reached  such  medium  in  both  plats; 
while  a  single  one  only — the  Charlie — has  reached  the  maximum  in  either 
plat. 

Under  these  circumstances  descriptions  would  doubtless  be  liable  to 
prove  misleading.    It  is  therefore  thought  better  to  omit  them  this  year. 


RASPBERRIES.— (i2ti&u«). 


The  old  plat  of  small  fruits  was  fruited,  this  year,  for  the  last  time,  and 
has  now  been  removed. 

The  new  plat,  planted  in  the  spring  of  last  year,  owing  doubtless  in  a 
large  measure  to  the  severe  drouths  of  last  season  and  that  of  the  past 
spring,  even  next  year,  will  scarcely  yet  be  in  condition  to  fully  express 
the  relative  characteristics  of  varieties. 

The  difficulty  of  making  early  and  trustworthy  comparisons,  in  cases  of 
newly  introduced  varieties,  is  frequently  increased  by  the  custom  of  many 
introducers  of  supplying  less  than  a  stand  (often  omy  one,  two  or  three 
plants),  of  varieties  for  trial,  necessitating  more  or  less  enfeeblement  of 
those  received,  as  the  result  of  propagation  for  the  completion  of  the  stand 
of  ten  plants  from  which,  in  all  cases,  comparisons  are  drawn. 

Between  April  11th  and  18th  both  the  old  and  the  new  plantations  of 
raspberries  (including:  blackberries  also),  were  sprayed  with  a  solution  of 
a  pound  of  copper  sulphate  in  twenty- five  gallons  of  water. 

As  a  preventive  of  anthracnose,  the  raspberry  and  blackberry  plats 
were  again  sprayed,  on  May  16th,  with  Bordeaux  mixture  of  standard 
strength. 

On  June  10th  raspberries  and  blackberries  were  again  sprayed  for 
anthracnose,  using  a  solution  of  three  ounces  of  copper  sulphate  in  fifty  gal- 
lons of  water.  These  two  sprays  have  apparently  proved  quite  effectual, 
since  very  little  of  the  fungus  is  now  (Oct.)  perceptible. 

Insects  have  not,  this  year,  proved  troublesome  upon  the  raspberry,  al- 
though occasional  deposits  occur  of  the  eggs  of  the  snowy  cricket — CEcan- 
thus  niv€U8. 

As  in  my  previous  report,  the  comparison  of  values  is  by  the  weight  of 
a  specimen  instead  of  size. 

Productiveness  and  quality  are  expressed  upon  the  scale  1  to  10 — the 
latter  being  the  maximum. 
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BASPBBBBIBS    (Bntmt). 


8 

i 

J 

I 

8? 

9m^ 

§ 

1 

Name. 

Specie  a. 

1 

18M 
1806 

1^88 
189(1 
1890 

1 
1 

i 

1 

P 

In 

Oolor. 

1 

1 
I 

8 

4 
6 

Ada 

Anarioan  ETerbearlng 

Brandywine 

GardiDai^ - 

Carman 

Ooidentalls ... 
Ocoidentiais ... 

mrlgtisns 

Netileoine   

OccideLtalla  ... 

May  18 
•    14. 

Jnne  8. 

MaykO. 
-    18. 

Jnne  20. 
•»     18 

••    8n 

"   ao 

Jnly    8 

Jnly  8n. 
••     10 
Ang.    1. 
Joly  29. 
Ang.    8. 

1-14 

1-25 

1-14 

1-7 

1-17 

4 
7 
6 
7 
10 

b 
b 

r 
r 
b 

10 

6 
7 

Carolfn© 

CeotM'Dial 

N^cleetos  ? ... 
Oocide-  taLa ... 
lda.n*?     .... 

Hfrig(«ns 

Negieetna  ? 

18P8 

|^88 

IBM 
1894 
18lt6 

"    16. 
"    16. 

May  14. 

Jime82. 
•'     18 

Jnne'20 

"       1 

Jnly    8. 

Angl'iO. 

1-10 
1-10 

1-14 

0 
10 

I 

"i 

8 
9 
10 

Champlain 

«'bo.ch 

Colnnibiao .    .     ..... 

— n 

11 
18 
18 
14 
16 

Conrath 

Cromwell 

(^ihbert 

Diamood  .............  .. 

DooUtUe.. 

Ooelden talis  ... 
Ocoideotalia  ... 

8triff<i»n8 

Oceideotalis  ... 
Oooideittaiia ... 

IJ.8B 

1896 
ib88 

May  14. 
Mayii. 

Jnne  22 
»*     16 
"     82. 

JuEe'iO. 

Jnly  15 
"     10 
"     20. 

Jnl'y'iO. 

1-0 
1-16 

1-10 

i-10 

6 
10 
6 

"16 

b 

b 

f 

•  b" 



16 
11 
18 
19 
80 

Barhart. 

Barlj  King 

Bmmeit 

Eareka 

FarLsivorth 

Oooidentalis .. 
tttrigosna 

OoetdentaluTl. 
Ooddentana  ... 

I8«8 
1^94 
1896 
1^9ft 
1^91 

"    18 
"    19. 
"    i7.. 
"    12. 
"    16. 

..     ,7 
•♦     25. 
"     21 
M     22 

Aog.    1 
Jnly  29. 

-     i9. 

•*     Ifi. 

"     16 

1-10 

1-8 

1-10 

1-18 

1-20 

6 
8 
6 
9 
7 

b 

r 
r 
b 
b 

81 
8^ 

Ga»lt 

HladstoDi 

Ocoidentalla  ... 

Strigtsne 

Ktrigosas 

Occld#D tails  ... 
Ocoidentalu ... 

I89R 
1898 
I8^8 
189A 

1888 

iiaVu 

**    14.. 
"    16.. 
"    16. 

Jnoe'lR 
•     15 

"     22 
*•     28. 

Jnly '29. 

Apg.    1. 

8 

»•      12 

i-io 

1-12 
1-8 
1-18 

""7 
8 

4 
4 

r 

I 
b 

"l 

88 

Guideo  Qafea 

74 

Oreen  (ttew). 

» 

Uiegg 

86 
87 

Haraell 

HersUDe 

tiilbom 

fltHgosns 

Idaeos ... 

Ocoidentalis ... 
Leacodermis... 
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Ada  and  American  EverbeariDg  blackcaps,  tbns  far,  have  exhibited  no 
especially  valuable  qaalities.  The  latter  here  develops  no  everbearing 
tendencies 

Conrath,  Cromwell,  Doolittle,  Souhegan  and  Tyler  are  all  early,  and  in 
most  respects  much  alike.  Doolittle  is  variable;  and,  in  favorable  seas- 
ons, occasionally  of  superior  size  and  flavor.  Souhegan  and  Tyler,  though 
doubtless  of  separate  origin,  are  practically  identical. 

Earhart  is  thus  far  the  only  blackcap  tested  here  that  can  be  said  to  be 
everbearing;  producing,  as  it  does,  a  fall  crop  upon  the  canes  of  the  cur- 
rent year's  growth;  which,  however,  are  not  unfrequently  caught  by  early 
frost  in  an  unripe  condition.     Desirable  only  for  the  home  plantation. 

Palmer,  so  far,  is  scarcely  excelled  as  a  profitable  second  early  blackcap. 

Gregg  and  Nemaha,  so  long  the  leading  market  blackcaps,  appear  to  be 
rapidly  giving  place  to  more  recent  varieties 

Guthbert  is  still  popular  for  market,  and  Golden  Queen  and  Beeder  can 
be  safely  recommended  for  the  home  plantation. 

Early  King,  first  planted  in  the  spring  of  1894,  has  so  far  proved  pro- 
ductive of  good  size  and  fair  quality.     A  promising  red  variety. 

Herstine,  though  needing  protection  in  winter,  is  well  worth  a  place  in 
the  home  plantation. 

Thwack,  red,  was  tested  here  more  than  a  dozen  years  since,  and  con- 
demned as  too  low  in  quality.  An  objection  which  is  also,  to  some  extent, 
true  of  Marlboro.  Quite  recently  the  former  is  being  commended  as  an 
attractive  market  berry. 

Notices  of  other  recently  tested  varieties  are  deferred  to  await  experi- 
ence under  more  favorable  conditions. 


BLACKBERRIES.— (i2u&u«  vilUmisy 

The  former  ^plantation  of  blackberries  has  been  uprooted  siuce  gather- 
ing the  current  year's  crop. 

Both  the  old  and  the  new  plantations  were  alternated  with  raspberries, 
as  a  safeguard  against  mixing  varieties  by  means  of  sprouts  or  suckers. 
The  two  have,  for  this  reason,  been  treated  alike  so  far  as  spraying  is  con- 
cerned; and  the  reader  is  therefore  referred  for  this  to  the  section  on 
raspberries. 

Anthracnose  has  been  the  only  troublesome  fungus  during  the  season; 
but  the  treatment  described  under  the  head  of  raspberries  has  apparently 
very  nearly  subdued  it. 

A  few  cases  of  red  rust  were  discovered,  and  the  plants  were  at  once  dug 
and  burned;  since  which  no  farther  cases  have  been  discovered. 

Of  insects,  the  leaf  miner,  Tischeria  malifoliella,  Clemens,  has  been 
increasingly  prevalent.  The  process  of  gathering  and  burning  the  aflFected 
foliage  has  again  been  resorted  to.  Later,  their  work  has  again  become 
apparent;  and  the  gathering  and  burning  process  has  been  repeated.  Re- 
sults, so  far,  indicate  that  a  more  effective  process  is  needtul  for  their 
extermination.  With  the  above  exception,  insect  pests  have  not  proved 
troublesome  during  the  season.  Warm  weather  during  the  early  part  of 
the  season  shortened  the  fruiting  season  of  some  varieties,  limiting  both 
size  and  quantity  of  the  fruit,  though  timelv  rain  somewhat  revived 
others,  continuing  their  season  and  increasing  their  yield  of  fruit*>  j 
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NOTES    ON  VABIETIE8. 

Asawam,  Enox,  and  Wallace  are  old  varieties,  which  may  be  safely  eom- 
menaed  for  home  use,  if  not  even  for  market 

Ancient  Briton  and  Trinmph  (Western)  are,  in  certain  localities,  oom- 
mended  for  market  Though  hardy,  tbey  are  qnite  too  small,  unless  with 
good  soil,  high  culture  and  close  pruning. 

Austin,  a  new  dewberry  from  Texas,  Lovett  (Best),  Otis,  and  Beyner, 
are  recently  planted  varieties  not  yet  fruited. 

Ohilds  (Tree),  though  planted  in  1888,  has  little  so  far  to  recommend  it 

Early  Harvest,  though  early  and  good,  is  rather  small  and  lacks  hardi- 
ness. 

Early  King  and  Early  Mammoth  are  large,  vigorous  and  productive- 
They  are  worthy  of  extensive  trial. 

Eldorado,  Pruitland,  Lincoln,  Maxwell,  Ohmer,  Piasa,  and  Sandford, 
though  several  of  them  appear  to  be  promising,  are  yet  on  probation. 

Erie,  Minnewaski,  Nevada  and  Thompson,  so  far  appear  to  be  variable; 
often  more  or  less  unproductive. 
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Snyder  and  Taylor  are  very  hardy,  of  fair  size,  prodnotive  and  profitable, 
where  hardiness  is  specially  needful. 

Wilson,  and  Wilson,  Jr.,  are  practically  identical,  very  large,  of  low 
quality,  and  the  plants  tender,  requiring  winter  protection,  even  at  the 
lake  shore. 


SERVICE  BERRY  {Amelanchier). 

This  fruit,  nnder  the  name  of  June  Berry,  or  C5had  Bush,  is  common  in 
the  forests  of  portions  of  Michigan,  as  a  large  shrub  or  small  tree,  fre- 
quently attaining  the  height  of  fifteen  or  even  twenty  feet.  The  fruit  is 
usually  sparsely  produced  and  variable  in  size,  but  generally  small  and  of 
indifferent  though  pleasant  quality. 

The  varieties  grown  here  are  understood  to  be  of  western  origin,  and  are 
of  dwarfish  habit,  usually  three  or  four  feet  in  height,  aud  producing 
abundant  crops  of  fruit,  in  appearance  much  like  the  whortleberry,  though 
by  no  means  its  equal  in  flavor. 

These  were  received,  the  first  as  Dwarf  June  Berrv,  the  second  as  Suc- 
cess, and  the  third  as  Mammoth.  This  last  is  slightly  more  vigorous  than 
the  others,  and  in  occ^asional  seasons  perhaps  a  little  more  prolific;  but  the 
birds  seem  especially  fond  of  the  fruit,  and  are  quite  sure  to  appropriate 
it  unless  protected  by  netting. 


CURRANTS.— iJtftM. 


^  A  new  stand  of  currants  having  been  planted  last  year,  the  old  planta- 
tion was  uprooted,  after  securing  the  current  year's  crop. 

March  30.  Sprayed  currants  (in  connection  with  gooseberries),  with  a 
solution  of  one  pound  of  copper  sulphate  in  25  gallons  of  water. 

April  30.  Sprayed  currants  and  gooseberries,  to  prevent  mildew,  using 
one  pound  copper  sulphate  in  500  gnllons  of  water. 

May  6.  Tbe  currant  worcn,  Nematus  ventricoaus,  having  appeared, 
both  currants  and  gooseberries  were  sprayed  with  one  pound  of  Paris 
green  in  250  gallons  of  water. 

May  15.  To  subdue  the  currant  worm  and  mildew,  currants  and  goose- 
berries were  again  sprayed,  Ubing  Bordeaux  mixture  of  standard  strength, 
with  the  addition  of  J  pound  of  Paris  green  to  50  gallons. 

June  1.  Currants  and  gooseberries  were  again  sprayed,  for  wormn  and 
mildew,  using  three  ounces  of  copper  sulphate  and  tbree  ounces  of  Paris 
green  in  60  gallons  of  water. 

June  10.  B-^peated  the  spray  upon  currants  and  gooseberries,  for 
worms  and  mildew,  using  the  same  preparation. 

N    June  18.    Sprayed  gooseberries  for  mildew,  using  three  ounces  of  liver 
of  sulphur,  potaaaium  aulphidCf  in  ten  gallons  of  water. 

July  10.  Gooseberries  were  sprayed  for  mildew,  with  one  pound  of 
copper  sulphate  in  250  gallons  of  water. 

August  1.  Sprayed  currants  and  gooseberries  for  mildew,  with  one 
pound  of  copper  sulphate  in  200  gallons  of  water. 
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More  or  less  mildew  has  appeared  upon  several  yarieties  of  gooseberries 
of  European  parentage,  dne,  probably  to  too  long  periods  between  spray- 
ings, which  were,  in  several  cases,  deferred  on  account  of  the  prevalence 
of  rain  or  high  winds. 

The  twig  borer,  jSIgeria  Upuliformis,  has  apparently  been  less  preva- 
lent than  heretofore,  althongh  the  extent  of  its  depredations  may  become 
more  f  ally  manifest  daring  next  spring's  pruning. 

Aside  from  those  mentioned,  no  other  insects  have  proved  troublesome. 

The  weights  of  single  berries  are  given  instead  of  size,  and  it  will  be 
observed  that,  in  all  cases,  the  denominator  of  the  fraction  expresses  the 
number  of  berries  in  an  ounce. 

Prodnctiveness  and  quality  are  expressed  upon  the  scale  of  one  to  ten, 
ten  being  in  all  cases  the  maximum,  and  each  variety  is  compared  with 
others  of  the  same  species. 
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NOTES    ON   VARIETIES. 

Champion,  Lee,  Saunders  and  Wales  are  comparatively  recent  varieties 
of  the  European  black  carrant,  and  the  (Black)  nglish  is  a  much  older 
one  of  that  species.  So  far,  none  of  these,  here,  have  eq  ::jed  the  Naples, 
in  either  vigor  or  productiveness;  neither  have  they  excelled  it  in  size  of 
fruit 

Cherry,  Pay,  Wilder  and  Lakewood  are  quite  similar  in  foliage  and  size 
of  fruit.     In  productiveness  they  ran^e  about  in  the  order  named. 

Oraudall,  a  variety  of  the  yellow  flowering  currant,  betrays,  in  the  diverse 
habit  and  productiveness  of  the  plants,  the  probability,  not  to  say  certainty, 
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that  it  may  have  been  the  product,  not  of  a  sinfifle  seedling,  bnt  rather  of  a 
batch  of  seedlings.  It  has  been  dropped  from  the  collection  here  as 
nnworthy. 

Holland  (Long-bunched),  proves  to  be  by  far  the  most  vigorous  variety 
so  far  tested  here.  The  bunches  are  long  but  the  berries  small  The  size 
and  productiveness  of  the  plant,  however,  fully  compensate  for  the  lack  of 
size  of  the  fruit. 

London  (Red),  though  scarcely  up  in  quality,  is  very  vigorous  and  pro- 
ductive. 

North  Star  is  much  like  Holland  in  some  respects,  though  scarcely  as 
vigorous  or  productive  so  far. 

lied  Dutch  is,  even  yet,  scarcely  excelled  as  a  profitable  market  variety, 
with  only  the  objection  of  its  liability  to  the  attacks  of  the  twig  borer, 
which,  judging  from  experience  here,  so  far,  may,  perhaps,  be  subdued  by 
the  persistent  cutting  and  burning  of  the  affected  wood. 

Ruby  Castle,  Ruby  (Moore), and  Select  (Moore),  appear  to  be  desirable, 
if  at  all,  rather  as  specialties  for  amateurs. 

Victoria,  apparently  owes  its  popularity  to  a  comparative  exemption 
from  the  attacks  of  the  twig  borer  and  to  the  persistence  of  its  foliage 
rather  than  to  any  superiority  otherwise. 

White  Dutch  and  White  Gondoin  are  much  alike,  and  may  fairly  be  said 
to  have  no  superiors,  especially  so  far  as  great  beauty  and  high  quality  are 
concerned. 

White  Grape,  though  scarcely  equal  to  the  foregoing  in  quality,  and 
notwithstanding  its  faulty  habit  of  growth,  is  slightly  larger  in  berry,  and» 
possibly,  somewhat  more  productive. 


GOOSEBERRY.-^i2i6f8). 


Gooseberries  are  grown  in  rows  adjacent  to  currants,  and,  so  far  as  spray- 
ing is  concerned,  the  two  have  received  the  same  treatment,  for  which 
reference  is  made  to  the  section  on  currants. 

It  should  be  stated,  however,  as  was  remarked  under  the  head  of  cur- 
rants, that  considerable  mildew  appeared  upon  certain  varieties  of  goose- 
berries, notwithstanding  the  fungicide  with  which  they  were  treated.  This 
may  have  been  due  to  delays  in  the  application,  on  account  of  rains  and 
high  winds,  or  possibly  to  weather  specially  favorable  to  the  growth  of 
fungi. 

The  crumpling  of  the  terminal  foliage  of  certain  varieties,  believed  to  be 
due  to  the  presence  of  minute  aphides,  has  been  less  noticeable  thian  in 
previous  years. 

The  only  other  insect  depredation  observed  has  been  that  of  the  currant 
worm  (Nematus  ventricosus),  also  mentioned  under  the  head  of  currants. 

Necessarily,  more  or  less  small,  weak  plants  were  used  in  making  the 
new  plantation  of  gooseberries  last  year,  and,  of  several  scarce  varieties, 
the  stand  is  even  yet  not  full.  Such  being  the  case,  at  least  a  year  or  two 
must  necessarily  elapse  before  sach  plants  can  be  expected  to  yield  com- 
petent returns  for  purposes  of  comparison. 
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Name. 


Speelw. 


1 
J 


1 


I. 


fi 


11 


Ap« 

Aabom 

BoodaioQ 

Chunplon  m, . , 
Chanfoqoa.. 


Colnmbiis.. 

Downing 

(-tokkn  (Proliiks) . 

Hoochton 

Indokry 


Lanetahire  (Lad) . 

Pearl 

BMlJaokee.. 

Smith 

Btrnbler 

Tree 

Trimnph... 


Oynoebatl^.. 
OroMQlarla . 
Oroseolaiia.. 
Oroaenlaiia . 
Cynoebatl^.. 

Oroaeolaria.. 
Oynoebatl.... 
Oroeealarta . 
HlrteUam ... 
Oroeeolaria.. 

Oroe^ahuria.. 
Hraeeolarla.. 
Oromtarla.. 
Hlrtelimn.  . 
Oroeeolaria. 

Oroeealarla. . 
GTQoebatl... 
(^ynoabatl... 
Oynoebatl ... 
Gkoeealarla.. 


IStt 
18M 
1804 
1801 
180a 

1806 
18SS 
1801 
1888 
1880 

1891 
lb04 
1890 
1890 
1890 

1800 
1888 
1802 
180a 
1800 


Apr.  28. 

^  28. 

"  M. 

"  J7. 

"  »- 

••  20. 

'•  27. 

"  W. 

"  27. 

"  2B. 


27. 
27. 
27. 

27. 
27. 
28. 
28. 
2S. 


July  8. 
•'  30. 
"  10. 
"  20. 
"    20. 


July  28. 


1-4 

1-10 

1-4 

WO 

1-4 


l-% 


JolySO. 

•*  27. 

"  20. 

"  20. 

"  20. 

"  80. 

"  28. 

"  80. 

"  26. 

"  27. 

"  6. 

"  27. 


1-13 
1-2 

1-8 

1-4 

1-5 

1-18 

1-7 

t-4 

1-10 

1-5 

1-14 

1-4 


10 
T 

» 
10 

8 
10 
1& 

8 

10^ 
8 
ft 
7 


Apex,  having  been  transplanted  last  year,  has  not  yet  properly  developed 
its  vigor.  The  plant  is  mach  like  the  European;  althoagh  it  is  understood 
to  be  a  seedling  of  the  indigenous  Oregon  species. 

Auburn,  Bendelon,  Oolumbus,  Golden  ( Prolific ),  Keepsake,  Lancashire 
(Lad)  and  Orange  (Early)  are  all  either  European  varieties,  or  American 
seedlings  of  European  parentage,  not  yet  sufficiently  tested  at  this  station. 
If  exempt  from  mildew  in  this  climate,  it  will  doubtless  be  under  efficient 
treatment  with  fungicides. 

Champion,  Lidustry,  Pearl  and  Triumph  have,  for  a  year  or  two,  with 
free  use  of  fungicides,  proved  fairly  vigorous  and  productive.  They 
appear  to  be  worthy  of  trial;  but  only  by  those  who  will  give  them 
efficient  treatment. 

Chautauqua  and  Bed  Jacket  are  highly  commended  as  vigorous  and 
productive.  Both  are  comparatively  new  here.  The  latter  is  very 
vigorous;  but  their  productiveness  is  yet  to  be  developed  in  this  locality. 

Downing,  though  not  of  high  quality,  is  popular  as  a  market  variety. 
Smith  would  doubtless  stand  still  higher  for  such  purpose,  but  for  lack  of 
vigor. 

Uoughton  and  Pale  Bed  are  practically  identical;  of  good  quality,  and 
very  hardy  and  productive,  but  too  small. 

Strubler  and  Tree  are  native  western  seedlings,  healthy  and  vigorous; 
productiveness  yet  to  be  determined;  fruit  small. 
40 
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CH£RRIBS.~(^f^nti«). 

Most  varieties  of  cherries  have  borne  rather  lightly  this  season.  This  is 
especially  true  of  those  received  as  North  German  or  Bossian  varieties: 
^hile  the  Duke  and  Mazzard  or  sweet  varieties  are  yet  scarcely  old 
enough  to  be  expected  to  frnit  heavily. 

The  ir^B  were  yet  dormant,  on  April  14,  when  they,  in  common  with 
the  entire  plantation,  received  the  spray  of  strong  solution  of  copper 
sulphate. 

Cherries  have  been  exempt  from  the  attacks  of  fungi;  so  that  no  farther 
applications  of  fungicides  have  proved  needful. 

June  11.  The  slug,  Eriocampa  oerasi,  having  made  its  appearance; 
the  trees  were  treated  with  a  spray  consisting  of  a  tablespoonful  of 
buhach,  in  a  gallon  of  water,  which  proved  effective  for  the  time.  A  new 
colony  appearing,  another  spray  was  applied  on  the  15th  to  the  20th,  con- 
sisting of  a  strong  decoction  of  tobacco  stems  in  water,  which  proved 
thoroughly  effective. 

The  slug  proving  unusually  persistent,  the  tobacco  decoction  was  again 
applied  on  June  20;  and,  for  yet  another  visitation  on  August  21. 

jBxeept  as  already  specified,  no  insect  attacks  have  been  observed.  The 
curculio  which  freqnently  visits  the  fruit,  seems  to  have  confined  its 
depredations  to  the  plums  and  early  peaches. 

Estimates  of  productiveness  and  quality,  as  given  in  the  following 
table,  apply  strictly  to  the  crop  of  the  current  year. 
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CHBBBIB8  (f^imiw). 


1 

Nmme. 

Bpaetaa. 

1 

1 

1 

Hi 

Is 

thbtm - 

AiuvoQletue 

Horallo. 

Morallo. 

AtIqid 

Morallo. 

ATlam 

Morallo. 

Morallo. 

Dnka 

Arlam . 

Dnke 

IW 
1888 
l»-04 
1802 
1804 

1888 

1889 
IbOl 
1M06 
l&i8 

18«8 
1898 
1804 

18H1 

1838 

1F03 
1892 
1802 

18H8 
1802 

1802 

1888 
V9l 
18^ 
1801 

18«8 
18»6 
188S 
lf«4 
1801 

1801 
1803 
1804 
1800 
1892 

1896 
1888 
1888 
1808 
1891 

1808 

1888 
1891 
1802 
1891 

1888 
1*91 
1J*9J 
1892 
1898 

its 

1898 
1808 
1891 

1806 

18<« 
1896 
1898 

1892 

A^rU27. 

♦♦     27. 

»     28 

April  27 

"     27 
"     29. 
"     27. 

"     24 

•*     28 

May    4 

"     20 
"     28 

*•    2^ 

..     J4 

"     17. 

••     24 
"     28 

••     25 

"     24. 

AprU27. 

April  n. 

••     28. 
..     jj 

"     28. 

'^^: 
"  8o: 

•*     28. 

"     27. 
'«     24 
"     28 
"     27 
•*     27. 

"     27. 
"     27. 
"     19. 
"     22. 

"     29. 

"     28. 
"     27 
"     28. 
"     29. 
"     27. 

••     29. 
"     24. 

AprilM: 

Junal^. 
"     27. 

JnM'8. 

••     17. 
Jaly    2. 
Jaaa  8. 

Jnna'6. 

«*      5. 
May  80. 

jQly  80. 
Jaaa   2 

'•      8. 

"      1. 
"      6. 
"      6. 
"      1. 

"      8. 

•♦     17. 

"     15 

"     18. 

Joly    4. 

Jnni'i: 

Jnna   4. 

"      8. 

Jnna""4. 
"     17. 

••"•"•86. 

^^J^  2t: 

Jana  8. 

MaV'io: 

Jana  5. 
"     16. 

"       2. 
"     18. 
"      28. 

"       8. 

••       8. 

May  i6. 

"     25. 
"       6. 

1-8 
1-7 

1-6 
1-4 
1-6 

i-i" 

1-6 
1-6 

1-6' 
1-6 

1-7 

1-7 
1-6 

1-14 
1-5 
1-6 
1-5 

1-6 

4 

1 

"i 

8 
8 

7 

1 

7 

8 

10 
6 

7 
8 

8 

8 
4 

8 
4 
1 

8 

2 

BailttMMDjt . 

BaltATwl. — 

... 

BniB««i6r  Bruuia 

8 

Carnation  .^ 

9 
10 

CeateanlaL 

CleT#1«uid  

•9 

11 

ATfam..... 

Arinm 

Morauo":::;: 

Aviam 

Ariom 

Aviom........ 

M-rello. 

Doka 

MoraUo. 

Avinm,... 

Morally 

MoraUo 

Morollo 

Aviom 

Morallo 

kwinm 

Doka _ 

ATiom .... 

MoraUo 

Aviam 

Ariom 

Dikii":::::^": 

Moitllo 

Iiaka        .    .. 

Mi«halab 

Arlam . 

ATlom 

Dnke  

Ariam  ....... 

MoraUo 

Aviam 

Morallo 

Morallo 

Doka 

Avlam 

MoraUo 

At!  om ........ 

I»aka  _. 

Morallo 

Morallo- 

Morollo 

MoraUo. 

MoraUo 

Avinm  IIIIIII 
MoiaUo 

u 

18 

One(Trnnt.) 

Dwarf  B  loky  Moontain 

14 
16 

16 
17 

la 

10 
20 

t1 
S2 
» 

u 

Dywhonjie.       

Bi«le(Biaok) 

BirlyParple 

Bltoo 

B'«D«»reQ.    -^ 

BogMla    

Efetbearlnt  ...- 

Franwi'lorfar  Waiohaal 

0«loDln    _ _. 

OAor««01<w>« 

"i 

HI 

Qarman  (Kraiu) - 

GrlottodaNord 

6 

17 

Hoka     _ 

Hortaoae _ 

I"*a          ..  ......  *•••••«  ••^••••••••sa.s.^as.ssaa 

Kinc  Amarolla. 

19 

1-7 

9 

• 

n 

1-T 
1-7 

112 

7 

4 

T 

8 

8 

11 
It 
n 

m 

KoUht  Eariy „ 

La  Manne  - -_ _ 

LancastM*. 

lAta  ••ok« „ 

Llthanar  WaiebaeL 

Lnoa  (Got.) _ _ 

Latorka .,  ..m..  „..  ....... ..-. 

M^ffoifiqna - ^ 

Mary  (Kirtland) " 

If 

— 6 

4 

t7 

80 
40 

1-6 
1-6 

1-7" 

I-S" 

1-6 

1-7 

1-2 
1-6 
1-4 
1-8 
1-7 

1-6 
1-6 

i-w' 

1-9 
1-7 

i-7"" 

8 
8 
2 
9 

"i" 

6 

4 

10 

9 
10 

8 
10 

6 

1 

"i" 

7 

6 

T 

7 

9 

•"'8 

41 
4S 

Mart^Hlon  (Blaek) 

Ma7  Doke^ 

""n 

41 

44 
4ft. 

46 
47 

11^               

Mioneaota  (Oitheim)™l"*Iliriirr"II" 
Mjdnjanaky 

ifontmon»nc7,  Ordinalrt 

8 

T 

4 
6 

48 

40 

Montmail  ..I. _. 

Nap'^liioa. 

6 
4 

50 

61 
82 
81 
84 
88 

80 

87 

North  weat. ....................... ......... 

Ohto(8aaety) 

OlUat _ _. 

Oral  25 

Orrt  27 

Oatbaim 

Philiope  (L^nl'a)  J-.I-.I I... I 

6 

6 
4 

-.- 

4 
8 

86 

S 

Plymoath  ftook 

Pnrtty... 

BtohmowL. 

.... 
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CHBRBIB8  (Fn«it»).~CoNGLm>B>. 

j 

Name. 

Spedee. 

1 

1 

1 

1^ 

a 

p 

(n 

Bookport....... ..—...... 

JLTknm 

Dnke 

1801 
1801 
1804 
1804 
1806 

1888 

1801 

1888 
1888 
1808 

131 

1806 
1808 

1801 
1801 
1802 
1806 

"  i: 

•*     20. 

"     27. 
♦*     27. 

'April27l 

"     21. 

"     24. 
"     26. 

May    2. 

"       8. 

May    6. 

"      18. 

••     20. 
"       6. 
"     26. 

"       6. 

•*       8. 
"       8. 
••     22. 

1-6 
1-4 

1-8 
1-4 
1-6 
1-0 
1-8 

1-6 

1-6 
1-6 

1-8 

0 

4 

0 
4 

8 
8 
10 

1 

"§' 

0 
0 
0 

4 

fffl 

RoyaiDake . 

p 

m 

Bnpp 

64 

66 

Schmidt 

SebrU 

ATinm 

60 
67 

BpaDish  (Yellow) 

Morello. 

Avlnm._ 

Morello. 

Morello. 

MoreUo. 

ATlnm 

ATlom 

Arlnm 

Moiello- 

ATinm 

Arlnm 

Morello. 

* 
16 

68 

60 

Spate  Amarelle 

BtraoM  Weioheel 

6 
6 

70 

Sn'ia 

^ 

^ 

Tartarian  (Blaek) 

Ulatis  (Oal.  Adr.) 

» 

78 
74 

SJhite  (Bigartean)... 

Weir 

} 

n 

76 

Windsor 

Wood  (Got.) 

6 

6 

P 

Wraw-— •  ^-  --" .---——--———-—-— 
Yooneken  (Golden)- 

4 

N0TB8  ON  YABIETIES. 


A  few  notices  of  the  speciesy  origin,  etc.,  also  of  the  sources  whence 
received  are  appended. 

.  Abbess,  received  from  the  Bnssian  importation  of  Prof.  J.  L.  Budd* 
'  sadly  lacks  vigor,  and  is,  so  far,  only  moderately  productive. 

Angouleme,  from  the  same  source,  is  unusually  vigorous,  but  so  far 
sadly  deficient  in  productiveness. 

Badacconyi,  Baltavati  and  Modnyansky  belong  to  the  sweet  or  Mazzard 
class  of  cherries,  and  are  very  vigorous,  with  promise  of  early  fruitful- 
ness.  They  come  from  southeastern  Europe,  as  an  importati<m  through, 
the  National  Division  of  Pomology. 

Baender,  Esperen,  Everbearing,  Galopin,  Kin^  Amarelle,  Lithauer 
Weichsel,  Minnesota  (Ostheim),  li^orth west,  Orel  25,  Orel  27,  Ostheim. 
Ostheimer,  Suda,  Weir  and  Wragg  come  from  unknown  sources,  through 
the  Michigan  Agricultural  College.  They  are  all,  or  nearly  all,  of  me 
Morello  type,  ^veral  of  them  promise  early  and  abundant  productive- 
ness, but,  so  far,  there  is  much  apparent  similarity  among  very  many  of  them. 

Bessarabian,  Brusseler  Braune,  Frauendorfer  Weichsel,  George  Glass, 
Griotte  du  Nord,  Lutovka,  Sklanka,  Spate  Amarelle  and  Strauss  Weich- 
sel are  from  the  Budd  importation.  All  are  vi^rous,  fairly  productive, 
and  (with  the  single  exception  of  Sklanka),  quite  acid,  and  ripen  late. 
They  are  especially  adapted  to  culinary  purposes. 

Carnation,  Late  Duke  and  Boyal  Du&e  are  old  varieties  of  the  Duke 
class.  They  are  apparently  too  persistently  unproductive  to  ever  become 
popular. 

Centennial,  La  Maurie,  Mastodon  (Black),  and  Ulatis  (California 
Advance),  are -understood  to  be  California  seedlings.  Little  is  yet  known 
of  them  at  the  east 
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Ohoisy  is  one  of  the  meet  beaatifnl  and  excellent  of  cherriee,  but  only 
•moderately  productive.    It  is  of  the  Duke  class. 

Oleveland,  Mary  (Eirtland),  Ohio  (Beauty),  Parity,  Bockport  and 
Wood  (Gov.),  are  Ohio  seedlings,  originated  by  the  late  Dr.  Eirtland,  of 
•Cleveland.    fcJeveral  of  them  are  more  or  less  popular  as  market  varieties. 

Coe  (Transparent),  has  long  been  recognized  as  one  of  the  most  beauti- 
ful  and  excellent  of  sweet  cherries. 

Dwarf  Eocky  Mountain  is  a  recent  introduction  from  the  "  wild  and 
woolly  west^'  If  the  plante  on  trial  here  correctly  represent  the  variety. 
it  is  utterly  worthless  for  any  purposa 

Dyehouse  is  a  very  early  and  productive  variety  of  the  Morello  class. 
The  tree  is  a  very  slender,  spreading  grower,  and  the  fruit  is  rather  small 

Eagle  (Black),  Early  Purple,  Elton,  Florence,  Enight,  Early  Mezel, 
Napoleon,  Spanish  (Yellow)  and  Tartarian  (Black),  are  all  Mazzards,  of 
European  origin,  but  have  long  since  acquired  more  or  less  popularity  in 
this  country. 

Eufi^enie,  Hortense,  Magnifique,  May  Duke,  Montrueil  and  Olivet  are  of 
the  Duke  class,  imported  from  Europe.  Several  of  them  have  long  since 
become  highly  popular  in  this  country. 

German  (Eraus),  is  a  variety  of  the  Mazzard  class,  received  for  trial 
from  the  State  of  New  York. 

Ida  and  Lancaster  are  Dukes,  both  of  comparatively  recent  origin,  in 
the  State  of  Pennsylvania. 

Hoke,  Luce  (Gov.),  Plymouth  Bock,  Bupp  and  Sebril  were  received,  last 
spring,  from  various  source&  They  require  yet  another  season's  growth 
to  indicate  even  the  species  to  which  they  belong. 

Mahaleb,  the  European  Bird  Cherry,  is  rarely  used  otherwise  than  for 
stocka 

Montmorency  and  Montmorency  Ordinaire  are  of  the  Morello  type. 

Montmorency  Large,  as  received  here,  proved  incorrect  The  one 
named  above  as  Montmorency  may  prove  to  be  the  Large. 

Phillippe  (Louis)  is  an  excellent,  large  Morello,  and  the  tree  vigorous, 
but  persistently  unproductive. 

Richmond  is  too  well  known  as  a  leading  market  Morello  to  require 
•further  description. 

Schmidt  and  White  (Bigarreau)  were  received  in  cion  from  the  National 
Division  of  Pomology,  in  1895.  They  are  vigorous  growers  of  the 
Mazzard  class. 

Windsor  is  a  recent  seedlinp^  of  the  Mazzard  type,  originating  at 
Windsor,  Ont.  (opposite  Detroit).  Season  late.  It  is  attracting  much 
-attention. 


PBAOHESS.— {Prunt«). 

With  peaches,  as  with  other  portions  of  the  piantetion,  the  needful 
pruning  was  done  during  intervals  of  mild  weather,  in  February  and 
March. 

In  common  with  the  entire  plantation,  they  were  treated  with  a  spray  of 
•strong  copper  sulphate  (one  pound  in  25  gallons  of  water),  on  Apnl  14  to 
17,  while  growth  was  yet  dormant. 
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This  early  treatmeiit,  so  far  as  the  peach  was  concerned,  was  mainly 
intended  to  act  as  a  preventiye  of  leaf  curl,  Ta]^hr%na  deformans.  Owing,, 
doubtless,  to  the  peculiarity  of  the  season,  this  precautionary  treatment 
was  apparently  unnecessary,  since,  without  regard  to  spraying,  the  entire 
locality  has  been  partially  if  not  wholly  exempt  from  this  malady,  this 
season. 

In  the  absence  of  other  attacks  of  fungi,  no  other  applications  of 
fungicides  have  been  found  necessary. 

May  5,  commenced  examining  peach  trees  to  destroy  such  borers,  ^geria 
exitiosa^  as  had  escaped  detection  during  the  examinations  of  last  Septem- 
ber.   Finished  such  examination  on  the  J.2th,  finding  an  occasional  larva. 

May  14,  commenced  jarring  trees  for  curculio.  Its  depredations  upon 
the  peach  were  very  slight;  and,  as  usual,  mainly  confined  to  the  early  and 
comparatively  smooth  skinned  varieties,  while,  even  upon  these,  so  few 
insects  were  caught  that  examinations  were  soon  abandoned,  so  far  as  the 
peach  was  concerned,  and,  thereafter,  the  jarrings  were  confined  to  the 
plum. 

Experience  here  quite  clearly  indicates  the  wisdom  of  planting  plums 
and  peaches  adjacent,  and  using  the  former  as  a  curculio  trap. 

The  Bose  Chafer,  Macrodadylua  subspinosiis  has  been  less  troublesome 
than  heretofore,  only  a  very  few  having  been  discovered;  an  occasional 
oDe  only  upon  the  peach. 

Within  the  last  three  or  four  years  a  new  insect  enemy  has  appeared  in 
the  peach  orchards  of  this  vicinity,  attacking  the  trunks  and  larger 
branches  of  bearing  trees.  The  eggs  are  deposited  upon  the  bark  and^ 
when  hatched,  the  larva  pierces  the  wood,  making  channels  through  and 
through  it,  which,  outwardly,  appear  as  if  occasioned  by  the  firing  of  a 
charge  of  small  shot,  with  very  serious  and  ultimately  fatal  effect  upon  the 
vigor  and  health  of  the  trees  attacked.  As  soon  as  discovered,  last  year,  a 
coating  of  soap,  lime  and  a  little  carbolic  acid  was  applied  to  the  trunks* 
and  larger  branches  to  prevent,  as  far  as  possible,  the  depositii  g  of  the 
eggs.  The  above  mixture  was  again  applied  on  May  20,  1896.  A  con> 
siderable  number  of  the  older  and  more  enfeebled  trees  have  already  been 
dug  and  burned. 

In  this  immediate  vicinity  the  entire  spring  passed  without  adequate 
rainfall,  and  although  there  were  a  few  slight  showers  during  the  early 
summer,  no  copious  rains  occurred  here  prior  to  the  middle  of  July.  The 
village  water  works  became  available  on  July  7,  prior  to  which  date  much 
expense  was  necessarily  incurred  in  hauling  water  from  Lake  Michigan,, 
for  use  upon  various  crops  including  newly  planted  trees  and  others 
heavily  laden  with  fruit.  To  derive  full  benefit  from  access  to  the  village 
water  mains  some  adequate  arrangement  for  economical  distribution  is  yet 
needed. 

Most  varieties  of  fruits  sent  to  this  station  for  trial  come  without 
history,  description,  or  in  fact  any  clue  to  aid  in  determining  their 
genuineness.  Cases  indeed  occasionally  occur  in  which  two  trees,  received 
nrom  the  same  source,  under  the  same  name,  prove  to  be  of  distinct 
varieties  with  no  apparent  means  of  determining  which  was  the  variety 
really  intended. 

In  such  cases  a  concise  description  of  the  variety  intended  should 
accompany  the  tree& 

Productiveness  and  quality,  as  given  in  the  following  table,  have  refer- 
ence strictly  to  the  crop  of  the  current  year. 
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NOTES  ON  YABIETIE8. 
Peaches  Ripening  in  July— All  Semi-eUnge, 

Waterloo  was  the  earliest  to  ripen;  and,  so  far,  one  of  the  most  produc- 
tive. Champion,  a  seedling  from  Allegan,  Michigan,  is  a  serrate-leaved 
variety  which,  for  several  years,  was  considered  worthless,  on  account  of 
the  mildewing  of  the  foliage  and  young  wood,  usually  so  injurious  to  varie- 
ties of  this  type  which,  however,  yit^lds  readily  to  the  copper-sulphate 
treatment,  applied  to  the  dormant  plant.  Under  this  treatment,  the 
variety  proves  fairly  productive  and  vigorous,  and  less  clingy  than  most 
others  ripening  at  this  season. 

River  Bank,  received  from  Missouri,  and  Canada,  from  Ontario,  follow 
the  foregoing  very  closely. 

Alexander  and  AmsdeD,  although  of  distinct  parentage,  may,  tor  all 
practical  purposes,  be  considered  identical.  Although  scarcely  equal  in 
quality  to  >V^aterloo,  they  are  almost  the  sole  representatives  of  this  type 
of  peaches  in  western  Michigan. 

Rivers,  an  English  seedling,  easily  takes  rank  as  the  best,  most  beautiful 
and  profitable  of  the  early  semi-clings. 

Hyatt,  Hale  X  (a  seedling  by  C.  Engle,  of  Paw  Paw,  Michigan),. 
Japanese  D^arf,  Haas,  Hale  and  Hynes,  have  all  ripened  this  year,  in  the 
oraer  given,  within  the  month  of  July. 

Varietiee  Ripening  in  August 

Of  the  varieties  which  fruited  at  the  station  this  season,  sixty-eight 
ripened  during  the  month  of  August.  Of  these  the  following,  thirteen 
ranked  from  nine  to  ten  in  productivene'bs,  viz:  Amelia,  Bequett  free,  Early 
Barnard,  Early  Crawford  1  and  3  (of  C.  Engle),  Early  Michigan  (16), 
June  Rose,  Kalamazoo,  Minnie  (of  Texas),  Mountain  Rose,  Muir,  Mystery 
and  Stump  (World);  while,  of  the  same,  barely  four,  viz:  Champion  (of 
Ohio),  Early  Michigan,  Engle  (Mam.),  and  Morris  White,  grade  as  high 
as  nine  to  ten  in  quality. 

September  Varieties. 

Of  the  remaining  varieties  fruiting  this  year,  ninety-two  ripened  during 
September,  of  which  the  following  twenty-six  are  grade*)  at  nine  to  ten  for 
productiveness,  viz.:  Allen,  Bonanza,  Blood  Leaf,  Chili,  Chili  2  (of 
Engle),  Columbia,  Crothers,  Geary,  Qold  Drop,  Hance  Smock,  Kallola, 
Lovett  White,  Magdala,  Marshall,  McCoUister,  Morris  Co.,  Muii*,  N.  Am. 
Apt,  Nectarine,  Oldmixon  free,  Pearl,  Princess  (Wales),  Smock X,  Walker 
Var,  and  Williamson,  of  which  only  a  single  variety,  the  Oldmixon  free> 
ranks  as  high  as  nine  to  ten  in  quality. 

October  Varieties^ 

Iron  Mountain,  Normand  and  Stark  Heath  matured  during  the  early 
days  of  October.  Brett  was  assumed  to  be  mature  on  or  about  the  middle 
of  the  month,  while  the  first  crop  of  Ice  Mountain  was  yet  immature  when 
the  first  freezing  weather  occurred  during  the  latter  haU  of  the  month.      w 
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GRAPES.— (F«ia). 

The  fact  mil  donbtless  be  recollected  that,  during  the  spring  of  last 
year,  a  severe  frost  occurred,  after  the  growth  of  the  young  canes  was  well 
advanced,  which  nearly  or  ^uite  ruined  the  incipieDt  canes.  The  injured 
canes  were  allowed  to  remain;  and  many  of  the  buds  upon  them  subse- 
quently developed  new  canes.  These,  together  with  the  additional  canes 
subsequently  produced  from  the  old  wood,  soon  multiplied  the  number  of 
fomng  canes  bevond  the  ability  of  the  plants  to  produce  strong  fruiting 
wood  for  the  following  year,  rendering  it  highly  probable  that  the  better 

Sraotice  would  have  been  to  entirely  remove  the  injured  growths,  and 
epend  wholly  upon  new  growths  from  dormant  buds.  Many  of  the 
weaker  canes  were  cut  away  when  the  error  became  obvious,  although  too 
late  to  insure  the  best  results. 

The  crop  of  this  year  has  apparently  been  considerably  diminished  from 
this  cause. 

The  spray  of  copper  sulphate  (one  pound  in  twenty-five  gallons  of 
water),  with  which  all  dormant  plants  were  treated,  was  applied  to  grapes 
on  April  15th. 

On  June  12th,  grapes  were  sprayed,  to  prevent  anthracnose,  with  a 
solution  of  one  pound  of  copper-sulpbate  in  200  gallons  of  water. 

On  July  11th  to  21st,  finaing  indications  of  mildew,  grapes  were  again 
treated  with  a  solution  of  one  pound  of  copper -sulphate  in  250  gallons  of 
water. 

Mildew  proving  unusually  persistent,  the  latter  sc^ution  was  again 
applied  on  August  4th  and  5th,  and  again  on  the  13th. 

No  attacks  of  either  fungi  or  irftects  have  proved  troublesome,  beyond 
those  already  specified. 

In  the  column  headed  Parentage,  in  the  following  table,  the  species  of 
the  mother  or  seed  parent  is  first  given,  and  followed  by  the  known  or 
supposed  cross.  In  the  determination  of  such  parentage,  the  writer  has 
been  very  kindly  aided  by  Prof.  T.  V.  Munson,  of  Texas,  who  is  generally 
recognized  as  the  leading  expert  in  this  country,  so  far  as  the  botany  of 
the  grape  is  concerned. 

In  the  great  majority  of  cases,  the  actual  parentage  can  only  be  inferred 
from  the  characteristics  of  the  resultant  plant,  or  the  tendencies  mani- 
fested in  seedlings  therefrom;  it  will  therefore  be  understood  that,  in  many 
oases,  conclusions  are  drawn  from  such  premises. 
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1892 
188H 
i89? 
1H89 
1892 

1892 

1892 

1889 

1889 
1888 
1888 
1858 

, 

1 

0  -"o  o  fa's 

1 

9 

1' 

5  . 

i 

J 

1 

1 

1 

1 

111 

Polplees 

Ben** 

BHioa 

lisb.  X  Vin 

May  29 

••     28 
"     29. 
"     29 
"     27. 

Jane   1. 
May  29. 

**     29. 
"     27 
"     26. 

•*     27. 
"     28. 
••     26. 
Jane   1. 
••      6. 

to. 

Jone   8. 
May  26. 

June'll 

May  29 

••     26. 
"     29. 
•*     29. 

Jane   1. 
May  25 

•'      27 
"     26. 

m'Septl. 
m  S^pt.. 
mSept. 
Aoff.  31. 

mSept . 
Sept.  15. 
eSept... 
eSept... 
eSept... 

m  Sept.. 
ra  Sept.. 
Ann.  27. 
m  Sept.. 
mOot... 

Sent.  16 
mSept.. 

b'oct::: 

Oot.i"l 

bsi'pt.:: 

eSept... 

bS-pt... 
m  t^pt.. 
bSept.. 
Aag.  15. 

ePopt... 
m  Sept.. 
e  Aoff... 
b  Sept... 

o's' 
oys 
yes 
los 

re 

ro 

OS 
OB 
OS 

OS 
OS 
OS 
OB 

Ics 

yc 
los 

Ty 

let's 

0 

yo 

y 

s 

OS 

Ics 

cs 
rs 
Is 
Is 

.... 

"h 

T 

r 
b 

r 
b 

r 
r 
w 

r 

b 

w 

a 
r 

"b 

"w" 

'*V 

w 

w 
b 

w 
w 

w 
r 
b 

r 

"4 

5 

4 

6 
6 
8 

4 

8 
5 
S 

12 

4 
5 

6 

"6' 

"8 

8 

8 
6 

"6 

6 
6 

6 
8 

10 

"8 
"7 

m 

118 

Labi 

Lab  X  Vin 

8-4 

7-8 

114 

lis 

Boch«»eter ^ 

Bockwood ...... 

BogersJ _ 

Ro«OTs8 

B'>g6rB24 

RogPr8  80 

BommeU 

Salem 

Lab.  X  Vin 

Lab 

7-^ 
7-8 

116 
117 
I1H 

Lab  X  Vin 

Lab.  X  Vin _ 

Lab.  X  Vin 

8 
7 
6-7 

119 

in 

Lab  xVn.    „ 

(Lab.  X  aip.)  X  Vin... 

Lab.  X  Vin 

(Lab.  X  Rip.)  X  Vin... 

LabixViD."!":::::" 

Lab.x  Vin 

Lab.x  Vin 

6 
4-6 

4-6 

122 
128 
124 
125 

\n 

SeeretaiT 

Teleirrapb 

Themis 

Triumph 

Ulster 

8 
6-6 

5-6 

? 

9-10 

127 
128 

Vergennes. 

Vesta 

Lab 

Lab,  X  Vin 

IStt 

Victoria  (white) 
Victoria  (black) 

Warder 

Washiogton .... 

Wells. 

White  Ann  Arbor 
White  Beaaty... 

White  Imperial. 
Wilder 

Leb 

180 

Lab 

;V" 

181 
18? 
188 

Lab.  .       

Lab.x  Vin. 

L%b. 

■■«' 

184 
186 

188 

Lab ". :.: 

Ah.  X  Vin.? 

Lab.x  Vin.? 

6 
6 

6-7 

187 

Liab.  X  Vin 

7-8 

18R 

Willis 

Est.  X?      

6-6 

138 

140 

Winchell 

Witt 

Lab.x  Vin 

Lab.  X  Vin 

9^ 
7-8 

141 

Woodmff 

Worden 

WyomlDff 

Lab.  xVin 

5-6 

142 

Lab 

7-8 

Itt 

Lab 

4 

^  The  Rogers'  hybrids,  of  which  no  less  than  sixteen  are  here  tabulated, 
although  the  berries  are  generally  of  fine  size  and  fair  quality,  and  the 
plants  vigorous,  under  ordinary  treatment,  frequently  produce  so  large  a 
percentage  of  imperfect  clusters,  and  are  withal  so  liable  to  mildew  that 
they  scarcely  take  rank  as  commercial  varieties,  while  they  hold  but  a 
questionable  position  in  the  amateur  or  home  list 

Elaine,  Guinevra,  Honey,  Michigan,  Olita,  Pulpless,  Themis  and  Vesta 
are  seedlings  by  C.  Engle,  of  Michigan,  from  one  or  another  of  the  fore- 
going, which  are  in  process  of  being  tested  here,  some  of  which  appear 
very  promising,  though  requiring  farther  trial  to  justify  a  confident  con- 
clusion respecting  them. 

Beagle,  Bell,  Blanco,  Brilliant,  Early  Market  and  Presley  are  seedlings 
by«T.  V.  Munson,  of  Texas,  several  of  which  prove  successful  farther 
south,  but  are  evidently  beyond  their  lattitude  here. 

Berckmans,  Oentennial,  Duchess,  Golden  Drop,  Golden  Gem,  Moyer, 
Poughkeepsie,  Prentiss,  and  perhaps  a  few  others,  though  often  good  and 
several  of  them  of  excellent  quality,  either  from  feebleness  of  plant  or 
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special  liability  to  disease  are  scarcely  desirable,  unless,  possibly  to  the 
cnrions  and  painstaking  amatenr;  altbongh  the  thorough  and  persistent 
nse  of  fungicides  may  be  expected,  in  most  cases,  to  insure  satisfactory 
returns  of  fruit  of  superior  quality. 

Brighton,  Delaware,  Downing,  Empire  State,  lona,  Jefferson,  Mills, 
Washington  (Lady)  and  Winchell  are  all  of  high  and  several  of  them  are 
of  superior  quality,  and,  although  they  possess  more  or  less  of  Yinifera 
blood,  and  may  therefore  be  the  more  liable  to  mildew,  such  tendency 
is  comparatively  slight  and  easily  controlled;  while,  generally,  they 
are  sufficiently  vigorous  and  abundantly  productive  under  judicious 
management 

Catawba,  Triumph  and  (in  many  localities),  Isabella,  although  of  fine 
quality  when  well  ripened,  can  scarcely  be  relied  on  to  thoroue^hly  mature 
in  this  latitude,  except  in  favorable  seasons  or  in  specially  favorable 
locations. 

Berlin  and  Hosford  originated  at  Ionia,  Michigan.  They  are  not  yet 
sufficiently  tested  here. 

Chidester  3  and  Ohidester  4  are  promising  seedlings  originated  by  a 
gentleman  of  that  name  near  Battle  Creek,  Michigan. 

Hall  is  a  recent  seedling  of  southern  Michigan,  which  gives  promise  of 
value,  as  an  early  market  grape. 

Mason  (the  name  of  the  lady  originator),  is  an  Ottawa  county  seedling 
which  fruited  here  for  the  first  time  this  season.  The  fruit  is  of  superior 
quality. 

Owosso  originated  many  jrears  since,  in  the  town  of  that  name.  It  is  a 
seedling  of  Catawba,  which  it  resembles,  in  color  and  general  appearance, 
though  ripening  earlier. 

White  Ann  Arbor  and  Woodruff  originated  at  Ann  Arbor,  Michigan. 
They  give  little  promise  of  value  for  this  locality. 

Diamond,  Early  Victor,  Eumelan,  Josselyn  7,  Lady,  Progress  (identical 
with  Norfolk),  Rockwood,  Ulster  aud  Witt  are  hardy  and  productive 
varieties  of  fair  to  good  quality,  suitable  for  the  home  plantation. 

Vergennes,  Worden  and  Northern  Light  (the  last  a  recent  Ontario 
seedling),  while  suitable  for  home  planting  are,  at  the  same  time,  desirable 
for  the  market. 

Jewell,  Leavenworth,  Osage,  Ozark,  White  Beauty  and  White  Imperial, 
were  received  from  Dr.  Stayman,  of  Kansas,  and  have  now  fruited;  some 
of  them,  the  last  especially,  give  indications  of  value,  though  farther  trial 
is  needful  to  properly  determine  their  status. 

Plants  under  the  name  Victoria 'have  been  received  from  several  sources. 
Among  these,  one  proves  to  be  a  black  grape  and  an  other  white;  and 
since  both  purport  to  have  originated  with  the  late  Mr.  Miner,  it  becomes 
a  question  which  is  entitled  to  the  name. 

Among  those  not  mentioned  in  these  notes  are  many  desirable  and 
popular  varieties  which,  if  of  real  value,  are  generally  too  well  known  to 
require  special  mention. 
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Whether  caused  by  the  copper  sulphate  spray  applied  in  April  to  plnms 
in  common  with  ail  other  fruits,  or  from  other  cause,  the  plum  trees  have 
been  notably  exempt  f rom\the  attacks  of  fungus,  except  that  there  was  a 
very  considerable  loss  of  fruit  from  rot  {Monilia  fructigena)  during  the 
month  of  September,  this  being  its  first  appearance  upon  the  plum  upon 
the  station  grounds,  although  it  had  been  slightly  noticeable,  a  year  earner, 
upon  some  of  the  earlier  peaches. 

The  crescent  of  the  curcnlio  was  observed,  and  the  j&i^ring  process  com* 
menced  as  early  as  May  14,  finding  a  good  many  insecta  The  jarring  was 
continued,  except  during  high  winds,  till  June  12,  when  the  insect  had 
disappeared. 

The  first  rose  chafer  {Macrodactyliis  subspinosita)  was  discovered  on  May 
27,  and  a  few  as  late  as  June  6,  after  which  date  no  more  were  seen.  A  few 
were  caught  upon  roses,  though  they  have  been  conspicuous  this  year  by 
their  absence. 

This  year's  crop  of  plums  was  comparatively  light,  due  doubtless  to  the 
excessive  crop  of  last  season. 

PLUMS. 


, 

Nmm*. 

Spedea. 

j 

1 

j 

1 

ti 
li 

1* 

It 

I 

1 

Abondaiioo ...,,, 

kg&a  Prone" -Il^.m. 

Archduke 

Af«tio 

Baker Pmn*.        .  .... 

Hattan . 

1895 
1800 
1802 
1890 
1898 

1890 
1892 

1888 
1890 
1890 

1898 
1890 
1890 
1890 
1898 

1890 
1890 

1888 
1890 
1890 

1892 
18K9 
1800 
1898 
1889 

1890 

iseo 

1890 
1890 

1888: 

„ 

(1 
•• 

** 
(t 
tt 
(* 

1* 
«* 

M 
tt 

•1 

ti 

27 

1 

Domeatlea 

Domeadea   

Domeatica 

Domeatlea 

Drmestiea 

Domeatlea 

Hattan 

Domeatioa 

Hattan — 

Hattan 

Hattan ., 

Domeatlea  mil 

Hortolana  ? 

Domeatioa 

Amerioana 

Domeatioa 

Domeetiea 

Domeatlea 

Amerioana 

Hortolana 

DomeeUca 

Hortolana 

Domeetiea 

Domeetiea 

Domeetiea 

Domeatlea 

Domeatioa 

».. 
27.. 
27 

Aqv.  14. 
Jolj  27: 

b 

f 

f 
t 

H 

1 
1 
10 

'P4 

8 

BtTty 

Bleok  Diamond 

Black  Prone 

22.. 
26.. 
27.. 
21.. 
24.. 

24.. 
22.. 
21.. 
27.. 
87.. 

28.. 
28.. 
29.. 
28.. 

28.. 

27.. 
28.. 
28.. 
29.. 
V  1. 

%28.. 
27.. 
22.. 

28.. 
28.. 

mSept.. 
Joly  20: 

^^$ 
Aoc.  27. 

mSept.. 

Jolj  29. 

am;». 

Ja&  28 

Aoc.  18. 

"       8. 
"      18. 
"      28. 

Sept.  9 
Aoc.    8. 
Joij  81. 

w 
b 
P 

r 

r 
r 
w 
r 
w 

r 

r 
w 
b 

b 

r 
r 

b 

E 
E 

? 

e 

0 

e 
e 
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e 
e 

e 
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f 

e 
e 
e 

0 

e 
e 
f 
f 

2 

J** 

8 
2 
2 

X 

i" 

1 
fi 

2 

1 
1 

8 
10 

»J 

.    10 

8 
10 

8 
8 
8 

10 

""*8 

S 

1 
8 

1 

1 
1 
10 
4 
8 

'I. 

4 

10 

BoUn       

Bmdihav 

6 

u 

Borbank 

BorbankS 

6 

7 

18 

BnrNiQk  ? 

7 

14 

ft 

U 
Iff 

Coe — 

Cook 

e 

4 

17 
18 

(  aar  ._ 

I>0  Soto 

19 

Eoffle              

8-9 

W 

Roff  l^biirtr      

8-7 

21 

Field 

4 

21 
28 

St 

Foreat  Garden 

Foreat  Bote       

Freoeh  Uamaon 

Qarfleid      

8 
8-8 

26 
17 

Glaaa 

G.  No.4      —. 

8 
7-8 

20 

Grand  Dnke ^ 

Hnngarlan  IIHI'III'II' 

8-8 
8-6 

8-e 
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i 
1 

Name. 

Spedes. 

1 

j 

1 

■S  u 

fa 

1 

If 

ll 

81 

Jowell ....... .......... 

Americana 

Domestiea 

Domestica 

Domeetioa 

Hattan 

Domestiea 

Americana 

Ooraslfera 

ik)mestica 

Hattan 

Domeetioa 

D>ra*etica 

Domefttica 

Hortnlana 

Domestiea 

Domeetica 

Angaettfolia 

Dc  mestica 

Domestica   

Hattan 

1890 
1890 
1890 
1890 
1890 

1800 

1888 
1890 
1888 
1890 

1890 
189 » 

1888 
1H93 
18Q0 

1892 
1889 
1>90 
1890 
1890 

1890 

1888 
18«9 
1894 
1890 

1894 
1891 
ln90 
1890 
1890 

1893 
1890 
1890 
1890 
1888 

1890 
1890 
lh9» 
1890 
189Z 

1890 
1890 
1895 
18^8 
1890 

1«88 
1898 
1H90 
189^ 

••    27.. 
"    27.. 
"    24.. 

"    27.. 
"    29.. 
••    27.. 
"    27.. 
"    24.. 

••    24.. 

"    29. 
"    27.. 
••    24. 
"    80.. 

'»    29.. 

••    27.. 

May  4.. 

Apr.  27.. 
*^    27.. 

*•    25.. 
"    28.. 
**    27.. 
"    29.. 
"    29.. 

"    80.. 
"    27  . 
"    29.. 
*•    27.. 
"    25.. 

Apr.  27.. 
"    27.. 
•*    28. 
"    27.. 
"    21.. 

••    25. 
"    27.. 
"    «9.. 
•'    27. 
"    29.. 

*•    28.. 
"    28. 
"    27.. 
"    29.. 
"    29.. 

*'    27.. 
••    27.. 
"    24 

»•    28.. 

July  80. 
Ang.  15. 

Ang'"8. 
Jnly  18. 

••     81. 

Ang.  28. 

Jnly  27. 
*•  25 
"      26. 

Sept.  4. 

Jnly  30: 

Jn?y'  26. 

Aniri. 

Ang:"'8. 
*•     14. 

Jnly  18. 
*•     80. 

Sipt."i. 

Jnl^*29. 
Ang.    1. 

»•      24: 

Augrioi 

Jnly  8.. 
Ang.  25 . 
Jnly  21.. 

Ang.  4.. 

Augre'Il 

'^'■^" 

"      8.. 
-    20.. 
•*    24.. 

•'    81.. 

jnYy'i::: 

p' 

r 

w 
r 
r 
P 

r 

wr 

r 
w 
P 

r 

..... 

"p" 
P 

w 
b 

r 

r 
r 
P 

b" 

r 
P 

r" 

r 
r 
r 
wr 

w 

■p' 

e 

0 

0 
0 

f 

0 
0 

f 

0 

f 

c 

f 

0 

0 

.... 
..... 

c 

f 
f 


0 

o" 

0 

f 

0 

..... 

e 
f 

0 

f 
..... 

f" 

f 

0 

c" 

1 
..... 

IVi 

2 
1 
1 
2 
1 

1 
1 
2 

..... 

i" 

154 

1 

1 

Ik 

IX 
1^ 

..... 

..... 

8 

8 

"i 

5 

10 

"id 

8 

9 
5 

8 
8 

4 

4 
6 
2 

2 

4 

..... 

1 

1 
2 

"•"0 
7 
10 
10 

1 
1 
0 
9 

10 

10 

2 

5 

9 

1 
1 

8-4 

82 

Kiogston 

6 

84 
S5 

UncolQ^.. 

Lombard 

Long  Fruited 

...... 

4 

86 

Lyon - 

7-8 

87 

88 

Maqaoketa 

Mariana..  ............ 

9-10 
2-8 

89 

40 

Maronka 

Mam 

7 
5 

41 

42 
48 

MiddlebQTff 

Miner 

Moldavka 

8 

8-4 

6-7 

44 

Monarch ... ........ 

7 

4ft 

Moreman 

6 

46 

Mnrdy    

47 

Naples  ? 

5-8 

4h 

Newman..      .    ^.,    ^^ 

49 

Niagara? 

6 

50 

[  ■ 
61 

NioEoias  (White) 

^^^'■""—""-  — - 
Orel  20 

6 

8 

5a 

Domestica 

Myrobalan 

Hortnlana  ? 

Hortnlana 

Hattan 

fr-8 

58 
54 

55 

56 

Pleeard. 

Potu  wattamie 

Prairie  Flower 

Red  Jnne 

a 

57 

R«d  Negate 

Hattan 

Angnstffolia 

Domestica 

Hattun 

4-6 

58 
59 

Robinson 

Haratoga 

KAtfnma 

5 
6 

7-8 

61 

Sergent  (Robe) 

Oompstica. 

Domestica 

Hattan.    

Domestica. 

Simoni. 

Domestica 

D  tm^tictL 

Americana 

Domeetica. 

Domestica. 

Domestloa. 

Americana 

Hattan 

62 
68 

Shtpper  (Pride) 

8hlro  Smoino 

4-5 
5 

64 
<15 

Shropshire 

Simon 

84 

Spanish  King 

6 

6? 

Hpaniding 

Van  Boren 

60 

Victoria 

6-7 

70 
71 

Wales  (Prince) 

WiingAnhelim 

72 

Weaver... 

h-% 

78 

Wiekson 

t^ 

74 

75 

Wolf 

Wyant 

Americana 

Americana 

Domestica. 

Domeetica. 

Hattan 

Americana 

8-4 
8-8 

76 

Yellow  Aabert. 

7 

77 

Yellow  Egg 

78 
79 

Yosebe 

Yosemite  YeUow 

8 
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NOTES  ON   VABIETIBS. 

Domestica  Varieties. 

Agen  Prune,  bo  far,  proves  to  be  a  slow  grower  and  a  tardy  bearer.  It 
showed  its  first  frtiit  here  this  year. 

Archduke  also  showed  its  first  fruit  at  the  station  this  year.  It  is  vigor- 
ous and  promises  well  as  a  market  variety. 

Bavay,  commonly,  but  improperly,  catalogued  as  Beine  Claude,  is  popular 
as  a  late  amateur  as  well  as  market  plum.  The  full  original  name,  Beine 
Claude  de  Bavay,  is  an  unfortunate  one,  not  only  on  account  of  its  lengthy 
but  also  from  its  liability  to  become  confounded  with  the  old  Green  Gage 
or  Beine  Claude,  an  even  finer  fruit,  but  now  little  grown  on  accoant  of 
the  unsatisfactory  character  of  the  tree. 

Black  Diamond,  Grand  Duke  and  Kingston  are  quite  late,  very  large, 
productive  and  showy  market  plums.  The  last  two,  especially,  promise  to 
take  high  rank  as  commercial  varieties. 

Bradshaw  still  holds  a  prominent  position  as  a  market  variety. 

Lombard,  so  long  a  leading  market  variety,  although  very  productive,  is 
apparently  giving  place  to  more  modern  varieties  of  superior  quality. 

Engle,  although  of  high  quality,  is  not,  on  account  of  its  size,  considered 
by  the  originator  to  be  worthy  of  dissemination. 

Hungarian. — Two  varieties  of  this  name  are  under  trial.  One,  received 
from  Iowa,  is  understood  to  be  from  Prof.  Budd's  Bussian  importation. 
The  other  was  received,  without  a  history,  from  the  Michigan  Agricultural 
College.     Which  is  genuine  is  yet  to  be  determined. 

Lyon. — This  is  the  variety  appearing  in  previous  reports  as  Bailey; 
received  from  8.  S.  Bailey,  of  Kent  county,  Michigan.  A  Japanese  variety 
having  been  previously  thus  named,  in  honor  of  Prof.  L.  H.  Bailey,  of 
Cornell,  the  Michigan  State  Horticultural  Society,  at  its  recent  annual 
session,  re-named  this  Lyon.  It  is  likely  to  take  rank  as  a  profitable,  light 
colored  market  plum,  of  quality  good  enough  for  family  use.  It  ripened 
this  season  early  in  August. 

Middleburg  showed  its  first  fruit  at  this  station  this  year;  in  quality  it 
is  very  good,  but  farther  trial  is  needful  to  properly  determine  its  status. 

Marunka  and  Moldavka,  from  the  European  importations  of  Prof. 
Budd,  have  now  fruited  three  successive  years.  They  are  of  fine  size  and 
good  q^uality,  but,  so  far,  lack  productiveness. 

Gueii,  Naples  and  Niagara. — Trees  received  under  these  names  have 
now  fruited  three  years.  The  last  two,  if  not  even  the  first,  are  apparently 
identical  with  Lombard. 

Saratoga  is  a  beautifnl  and  productive  variety  of  fine  quality.  Its  color 
and  size  render  it  desirable  for  the  market.  A  spurious  variety  was  also 
received  under  this  name. 

Victoria  also,  as  far  as  tested,  appears  to  possess  valuable  qualities  for 
both  home  and  market  purposea 

Yellow  Aubert  has,  so  far,  proved  to  be  the  finest,  largest  and  most  pro- 
ductive of  the  varieties  of  plums  received  from  the  Badd  importations. 
^    A  very  considerable  number  of  varieties  of  this  species,  both  new  and 
old  have,  this  year,  shown  fruit  at  the  station  for  the  first  time,  but  notices 
of  these  are  deferred  to  await  a  farther  trial. 
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Native  American  VarietieB. 

Many  of  these  are  c^uite  popular  at  the  west  and  northwest,  where  the 
domesUca  varieties  fail  from  one  cause  or  another.     Few  of  them  are  desir 
able  where  the  latter  can  be   successfully  grown.    Robinson,  De  Soto. 
Moreman  and  Hawkeye,  which  are  named  as  nearly  as  may  be,  in  the  order 
of  their  apparent  desirability  here,  are  among  the  most  promising  of  these 

Qarfield  is  exceedingly  unproductive,  and  Golden  Beauty,  on  the  other 
hand,  is  wonderfully  prolific.  Both  are  exceedingly  vigorous  and  hardy^ 
but  ripen  quite  too  late  for  this  climate. 

Hattan  or  Japanew  VarietieB. 

Many  if  not  most  of  these  varieties,  so  far  as  tested  here,  seom  so 
inclined  to  overbear  as  to  seriously  endanger  the  health  and  longevity  of 
the  trees,  while  their  tendency  to  early  blooming  is  quite  likely  to,  in  some 
degree,  diminish  their  value  for  localities  liable  to  late  spring  frosta 

In  most  lake  shore  localities,  where  late  spring  frosts  are  rare,  several  of 
these  are  likely  to  prove  useful  for  market  purposes,  though,  of  those  so 
far  tested  here,  none  will  compare,  in  flavor,  with  very  many  of  the  domsB- 
tica  varieties. 

They  also  generally  have  the  peculiar  habit  of  parting  from  the  stem  a» 
soon  as  ripe,  so  that,  since  they  ripen  more  or  less  in  succession,  it  becomes 
necessary  to  go  over  the  trees  several  times  before  all  are  gathered. 

Abundance,  so  long  popular  among  market  planters,  is  found  to  be 
identical  with  one  of  the  Botans. 

Burbank,  which,  more  recently,  has  become  quite  popular,  is  larger  thaB 
Abundance  and  slightly  better  flavored.  The  tree  is  a  vigorous,  very 
spreading  grower,  and  abundantly  productive. 

Ohabot  is  somewhat  later  than  Burbank  and  by  no  means  its  equal  in 
quality. 

Long.fruited,  as  received  here,  judging  by  the  name,  may  very  probably 
be  spurious.  It  is  apparently  identical  with  Yosebe,  which  is  a  small, 
round  plum,  of  rather  poor  quality,  ripening  here,  this  year,  as  early  a» 
July  first 

Ogon,  though  of  fine  size,  attractive  appearance,  and  very  productive,  i» 
of  quite  indifferent  flavor. 

Ked  June  has  not  yet  shown  fruit  here.  Elsewhere  it  is  commended  a» 
valuable. 

Red  Nagate,  as  received  here  from  Georgia,  is  beautiful,  productive  and 
excellent,  but  notices  of  it  from  elsewhere  indicate  that,  as  fruited  here, 
it  may  be  incorrect. 

Maru  and  Shiro  Smomo  are  much  alike  in  most  particulars,  only  differ 
ing  slightly  in  season  of  ripening.    Both  are,  in  many  respects,  similar  tc 
Abundance,  though  differing  in  season  and  in  the  habits  of  growth. 

Satsuma  is  a  curiosity,  with  a  dark  purple  skin;  the  flesh  is  even  darker, 
with  an  unusually  small  pit  The  tree  is  very  productive  and  the  fruit 
large,  ripening  rather  late.    It  is  excellent  for  culinary  purposes. 

Wickson  fruited  heavily  here,  this  season,  on  cions  of  but  a  single  sea- 
son's growth.  The  foliage  is  like  that  of  Eelsey,  but,  unlike  that  variety, 
it  ripens  its  wood  early,  and  so  far,  proves  entirely  hardy  here.  Fruit  of 
the  form  and  size  of  Eelsey.  It  ripened  here,  this  season,  on  August 
third.  Weight  of  an  average  specimen,  above  three  ounces;  quaUty, 
medium  or  above. 
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PBA.R8.— Pyma  communiB. 


The  spring  of  1896,  down  to  nearly  or  quite  the  middle  of  June,  proved 
erceesively  <&y;  the  showers  were  few  and  too  slight  for  any  permanent 
benefit.  The  remainder  of  the  season  has  been  more  favorable,  though 
the  rainfall  has  at  no  time  been  excessive. 

A  considerable  number  of  varieties  have  fruited  here  this  season,  many 
of  them  for  the  first  time,  though,  in  most  cases,  the  crop  has  been  light. 

The  spray,  with  a  strong  solution  of  copper  sulphate,  applied  while 

gowth  was  yet  dormant,  has  apparently  sufficed  to  prevent  the  attacks  of 
ngi  upon  the  pear.    No  treatment,  for  this  purpose,  has  since  been 
found  needful. 
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To  prevent  the  depredations  of  the  codling  moth  ( Carpocapsa  porno- 
nella),  a  spray  of  Bordeaox  and  Paris  green  was  applied  on  May  11,  using 
three  ounces  of  Paris  green  in  fifty  gallons  of  Bordeaux. 

On  May  23  pears  were  again  sprayed  for  codling  moth,  using  one  pound 
of  copper  sulphate  and  three  ounces  of  Paris  green  in  250  gallons  of 
water. 

Trees  were  sprayed  the  third  time  for  codling  moth  on  July  3  to  7. 

Strong  tobacco  decoction  was  applied  to  destroy  slugs  (Eriocampa 
oerasi)  on  June  9,  again  on  June  15  to  20,  on  August  12,  and  finally  on 
August  21. 

Oaly  such  varieties  are  included  in  the  previous  table,  as  have  bloomed 
or  fruited  during  the  past  season. 


NOTES    ON   VARIETIES. 

Angouleme,  on  freo^  stocks,  planted  in  1891,  has  now  borne  its  second 
crop  of  well-developed  fruit.  This  may  be  considered  singular,  since  the 
variety  is  reputed  to  be  a  tardy  bearer  on  free  stocks. 

Ansault  (Bonne  du  Puits  Ansault),  planted  in  1889,  has  borne  its  third 
crop  of  full  medium-sized  fruit,  above  medium  in  quality.  It  bears 
young  and  profusely,  reouiring  severe  thinning. 

Barry  (Patrick),  a  California  seedling  and  a  long  keeper,  is  an  earlv 
bearer  here.  The  tree  is  a  slow  straggling  grower.  Specimens  weigh 
from  four  to  five  ounces.  Flesh  fine  grained,  juicy,  highly  vinous  in 
flavor.     It  requires  special  care  in  keeping  to  prevent  shriveling. 

Bartlett,  Olapp  (Fav )  and  Howell  are  market  varieties,  too  well  known 
to  require  characterization  here. 

Blood^ood,  Giffard,  Rostiezer  and  Summer  Doyenne  are  early  varieties 
of  superior  quality,  specially  desirable  for  home  use. 

Bosc  is  large  and  excellent  for  both  home  use  and  market. 

Cortless,  received  from  Missouri,  proves  identical  with  Flemish. 

Dana-Hovey,  though  small,  is  one  of  the  finest  of  winter  peara  The 
tree  also  is  vigorous  and  beautiful. 

Duhamel  (du  Monceau)  and  Early  Duchess  ^Duchesse  Precoce),  are 
recently  introduced  varieties,  showing  their  first  fruits  here  this  year. 

Elizabeth  (Manning),  and  Fitzwater  also  fruit  here  this  year  for  the 
first  time.     So  far,  the  latter  lacks  vigor.    Both  are  of  high  quality. 

Gakovsk,  Kurskaya  and  Victorina  are  from  Prof.  Budd's  Russian 
importations  Though  vigorous  and  productive,  they  promise  little  valve 
in  comparison  with  many  other  well  known  varieties. 

Gray  Doyenne  is  one  of  the  oldest  European  varieties.  Though  excel- 
lent, it  is  now  rarely  planted  except  by  curious  amateurs. 

Jones,  Josephine,  Lawson  and  Millett  (this  last  a  comparatively  recent 
importation)  have  each  shown  their  first  fruits  here  this  season,  though 
too  few  to  warrant  conclusions  respecting  them, 

Lawrence,  winter;  Lucrative,  autumn;  Margaret,  summer;  and  Mount 
Vernon,  Onondaga,  Reeder,  Rutter,  Seckel  and  Winter  Nelis,  all  ripening 
this  year,  in  October,  are  valuable,  but  too  well  known  to  require  special 
characterization. 

Ogereau,  a  comparatively  recent  European  variety,  is  a  showy  late 
autumn  and  early  winter  pear,  weighing  twelve  ounces.  Planted  in  1891, 
it  has  now  produced  its  second  full  crop  of  fruit 
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Sterling  is  a  oomparatively  old  variety  of  American  orifi^in;  a  very 
beantifnl  fruit,  well  adapted  to  early  marketing,  and  specially  exempt 
from  blight 

APPLES.— (Pl^rtu  malu$). 

Apples,  while  yet  dormant,  were  on  April  13th  to  17th  treated  with  the 
strong  Bolntipn  of  copper  sulphate,  in  common  with  other  fruit  trees. 

Bordeaux  mixture  with  Paris  green  was  applied  for  codling  moth  on 
May  11th  to  lyth,  the  treatment  having  been  delayed  by  high  winds. 

On  May  23d  to  27th  the  treatment  was  repeated,  using  one  pound  of 
copper  sulphate  and  three  ounces  of  Paris  green  in  250  gallons  of  water. 
This  treatment  was  again  applied  on  June  11th,  and  a  &Qal  spray  of  the 
same  was  given  on  July  3d. 

These  several  treatments  appear  to  have  been  thoroughly  effective 
against  the  attacks  of  fungi,  though,  possibly  conseauent  upon  delayed 
treatment  during  windy  weather,  they  were  but  partially  effective  against 
the  codling  moth. 

Tobacco  decoction,  made  by  digesting  tobacco  stems  for  several  houra 
in  cold  water  sufficient  to  cover  Ihem  when  slightly  weighted,  proves  to  be 
a  specific  against  aphidea  These  have  been  rather  persistent  this  season. 
In  subduing  them,  this  spray  was  first  applied  on  July  8th  to  10th,  and 
again  on  the  25th. 

Only  such  varieties  as  have  bloomed  or  fruited  this  season  are  included 
in  the  following  table 

Grabs  are  compared  with  crabs  only,  so  far  as  quality  is  concerned.  The 
word  crab,  where  it  appears,  is  not  to  be  understood  as  part  of  the  name* 
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NOTES   ON   YABIETIBS. 

Aagu0t,  fizcelsior,  Gideon  Sweet,  Jelly,  Lou,  Martha,  No.  2  New,  October, 
Pdter  and  Wealthy  are  seedlings  originated  by  Peter  M.  Gideon,  of  Min- 
nesota. All  are  alleged  to  have  sprung,  either  directly  or  indirectly,  from 
tbe  crab  (Pyms  baccata),  and  afford,  in  tree  or  fruit  (one  or  both),  more  or 
less  indication  of  such  parentage,  excepting  only  the  Wealthy,  which 
affords  no  evidence  of  crab  parentage,  beyond  the  fact  that  it  appears  to 
be  fairly  hardy,  in  many  portions  of  the  Northwest  It  is  a  fairly  good 
dessert  fruit,  while  the  others  are  mainly  culinary  varieties. 

Borovinka  is  ver^  much  like  Oldenburg,  and,  for  all  practical  purposes, 
may  be  considered  identical  with  it  This,  with  Golden  Beinette,  Long- 
field.  Red  Aport  (much  like  Alexander),  Red  Dettmer,  Bosenhager,  Thaler 
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(identity  doubtful),  Titovka,  Winter  Streifling,  Yellow  Transparent  and 
Zolotoreff,  are  all  importations  from  northeastern  Europe  for  trial  in  the 
'*  cold  north."  Pew  if  any  of  them  seem  likely  to  prove  valuable  in  lower 
Michigan.  Bed  Astrachan,  Oldenburg  and  Alexander,  although  long  and 
favorably  known  in  this  country,  came  originally  from  the  same  region. 

Bough  (Sweet  Bough  or  Large  Yellow  Bough,  of  the  books),  has  but 
the  one  serious  fault,  that  it  lacks  productiveness. 

Chenango  (long  known  about  Grand  Bapids  as  Jackson),  though  easily 
bruised  on  account  of  its  delicate  texture,  is  an  admirable  variety,  at  least 
for  home  use. 

Cogswell  (an  old  Connecticut  variety),  is  an  excellent  longkeeper,, 
though,  unfortunately,  a  rather  tardy  bearer. 

Colton  has  now  borne  two  heavy  successive  crops,  of  fine  size  and  fair 
quality.    It  promises  well  as  a  very  early  market  variety. 

Cornell  (Fancy)  is  an  old  Pennsylvania  variety,  adapted  to  home  use 
rather  Ihan  the  market. 

Dartmouth  is  a  large  and  exceedingly  beautiful  crab,  of  fine  quality  and 
the  tree  a  good  grower  and  bearer. 

Dyer,  though  only  a  moderate  grower,  is  a  heavy  bearer  and  the  fruit,, 
though  not  very  attractive  in  appearance,  is  of  high  quality. 

Early  Strawberry,  though  not  large,  is  very  beautiful,  of  excellent  qual- 
ity, and  the  tree  of  fine  habit. 

Fall  Pippin,  though  large,  and  of  superior  quality,  is  true  to  its  reputa- 
tion as  a  tardy  and  thin  bearer.  The  fruit  also  is  much  inclined  to  scab^ 
which  however  may  be  mainly  prevented  by  the  use  of  fungicides. 

Flushing  (Spitzenburg)  is  prized,  in  some  localities,  as  a  market  apple. 
Some  years  since,  it  was  widely  distributed  from  a  Wayne  county  nursery, 
as  Red  Canada  or  Steele's  Red  Winter. 

Golden  Russet  (N.  Y.)  is  commonly  known  as  simply  Golden  Russet. 
When  well  grown  and  not  allowed  to  shrivel  from  too  free  exposurie,  it  has 
few  superiors  as  a  profitable  market  fruit 

Greenville  was  originally  named  Downing's  Winter  Maiden's  Blush, 
This  very  long  and  otherwise  objectionable  name  is  now  changed  as  above. 
It  has  not  yet  fruited  here. 

Hawley  is  very  large,  beautiful  and  excellent,  but  the  fruit  deteriorates 
quickly  after  ripening. 

Jeflferis  is  beautiful  and  excellent.  No  family  orchard  or  village  or  city 
fruit  garden  should  be  without  it 

Jersey  Sweet  is  the  prince  among  baking  sweet  apples,  for  early  Sep- 
tember. 

Jonathan  deserves  far  more  attention  than  it  has  received  thus  far,  in 
Michigan,  as  an  excellent  winter  apple,  for  both  the  home  plantation  and 
the  market.     It  is  popular  throughout  the  west. 

Louise,  a  Canadian  seedling,  named  for  Princess  Louise,  of  England. 
In  Yankee  land  it  loses  its  aristocratic  prefix.  It  is  a  beautiful  and  prom- 
ising fruit 

Lowell  is  large,  productive  and  profitable. 

McLellan  is  an  excellent  and  very  beautiful  fruit,  and  the  tree  vigorous 
and  productive. 

Minkler  is  old,  an  early  bearer  and  productive.    It  is  a  western  variety. 

North  Star  and  Quaker  are  crabs,  originating  at  the  Northwest  and 
claimed  to  be  hardy  enough  for  the  extreme  north.  Both  are  culinary 
varieties. 
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Ontario  is  a  seedling  by  the  late  Charles  Arnold,  of  Ontario,  and  is 
already  quite  i)opular  in  that  province. 

Bamsdell  Sweet  (English  Sweet)  is  among  the  very  best  dessert  and 
cnlinary  sweet  apples  for  late  antumn  and  early  winter. 

Red  Canada,  so  long  erroneously  known  throughout  Michigan  as  Steele's 
Red  Winter,  is,  more  recently,  losing  its  former  popularity,  on  account  of 
its  feeble  habit  of  growth,  as  well  as  increased  liability  to  the  attacks  of 
fungi. 

iled  Russet,  though  usually  more  or  less  russeted,  is  much  like  Baldwin 
in  both  tree  and  fruit,  though  of  superior  flavor,  and  perhaps  less  produc- 
tive. 

Rhode  Island  is  the  old  well  known  Oreening.    There  are  now  so  many 
Oreenings  that  the  word  is  no  longer  distinctive,  and  is  omitted  from  this . 
in  the  interest  of  brevity. 

Roxbury,  though  an  excellent  longkeeper,  is  now  rarely  planted,  doubt- 
less largely  on  account  of  its  tendency  to  shrivel,  when  kept  in  a  free 
exposure,  as  well  as  on  account  of  the  very  spreading  habit  and  deficient 
hardiness  of  the  tree. 

Sheriff  comes  to  us  from  Nebraska,  where  it  seems  to  be  valued  as  a 
hardy  longkeeper.    It  is  but  partially  tested  here. 

Stark  has  more  or  less  reputation  in  Michigan,  as  a  vigorous,  hardy  and 
productive  longkeeper  of  only  moderate  quality. 

Summer  Pearmain  and  Summer  Rose  are  early  autumn  and  late  summer 
varieties  respectively.  Each  stands  unrivaled  in  its  season  for  great 
beauty  and  superior  flavo.. 

Tolman  is  one  of  our  most  popular  baking  sweet  apples.  Recent  inves- 
tigation determines  that  the  correct  spelling  of  the  name  is  as  here  given. 

Transcendent  (a  quite  too  sensational  name),  is  probably  the  most 
popular  of  the  crabs  among  Michigan  planters. 

Wagener  is  valued  for  early  bearing,  great  productiveness,  and  high 
qualitT.     The  tree  is  usually  short  lived  for  such  reason. 

Washington  (Strawberry),  though  large  and  beautiful,  it  is  not  of  high 
quality.    The  tree  is  vigorous  ana  an  early  bearer. 

Whitney  (20)  has  the  small  size  and  the  long  slender  stem  of  the  crab, 
though  it  differs  radically  from  them  in  texture  and  flavor.  The  tree 
shows  few,  if  any,  of  the  crab  peculiarities,  though  possessing  much  of 
their  hardiness. 


QUINCES.— (Cydonia.) 

Prior  to  the  use  of  Bordeaux  mixture  at  this  substation,  as  a  fungicide, 
the  fruit,  and  occasionally  the  young  growths  of  the  quince,  were  occasion- 
ally attacked  by  what  is  usually  designated  as  "  Red  rust"  (perhaps  the 
Gymnosporangium  of  the  Mycologists),  which  was  treated  by  cutting 
away  and  burning. 

The  foliage,  alto,  was  frequently  attacked  by  leaf  blight  (Entomospo- 
rium  maculatum),  a  disease  common  to  both  this  and  the  pear. 

With  the  free  use  of  Bordeaux,  and  more  recently  of  a  simple  solu- 
tion of  copper  sulphate,  both  have  disappeared,  and  the  quince  has  been 
wholly  free  from  the  attacks  of  fungi,  with  the  exception  of  an  occasional 
slight  visitation  of  twig  blight,  akin  to  that  of  the  apple  and  pear,  which 
has  only  proved  serious  in  the  case  of  a  single  plant  of  Champion. 
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No  viaitatioiis  have  been  discovered  of  the  borers  so  frequently  trouble- 
some with  the  Quince  and  the  apple,  which  exemption  may  perhaps  be 
attributable  to  low  branching  and  the  consequent  shading  of  the  collars 
of  the  trees,  at  which  points  such  attacks  are  usually  made,  and  probably 
iu  part,  to  maintaining  them  in  vigorous  ccmdition. 

The  only  troublesome  insect  has  been  the  slug  {Eriocampa  cerasi), 
which  has  oeen  unusually  persistent  this  season.  Against  this  insect  the 
deooction  of  tobacco  stems  has  proved  thoroughly  effectiva  It  has 
been  applied  from  time  to  time  as  fresh  colonies  appeared.  The  first 
apjdication  was  made  June  9,  and  the  final  one  August  21. 

The  crop  of  this  fruit,  this  season,  has  been  a  comparatively  light  one. 
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NOTES    ON   VARIETIES. 

b^or  the  reason  that  the  partially  tested  varieties  may  be  supposed  not 
to  have  fully  manifested  their  peculiarities,  the  tabulation  of  these  par- 
ticulars is  deferred  to  await  more  perfect  development. 

Alaska  and  Fuller  have  not  yet  received  a  sufficient  trial  here,  but  so  far 
they  can  scarcely  be  said  to  be  promising. 

Angers  and  Bourgeat  are  vigorous,  upright  growers,  but  neither  has  yet 
fraited  here. 

CSiampion  is  vigorous,  prolific  and  an  early  bearer,  but  does  not  always 
fuUy  mature  within  our  seasons. 

Hong  Kong,  though  planted  here  in  1888,  has  not  yet  even  bloomed, 
though  it  is  apparently  hard^  here. 

Meech  is  a  good  grower,  ripening  rather  late.  Its  value,  compared  with 
several  others  may  be  regarded  as  doubtful. 

Slissouri,  Orange  and  Bea  are  practically  very  nearly  identical 

Tan  Deman  is  a  quite  recent  variety,  not  yet  fraited  here. 

Tarieties,  so  far  as  fruited,  vary  somewhat  in  size,  and  perhaps  slightly 
in  quality,  as  well  as  in  season;  but  the  old  Orange  or  Apple  quince  can 
sjaroely  yet  be  said  to  be  even  equaled  in  value  for  any  purpose,  unless, 
possibly,  by  dome  of  those  not  yet  fully  tested. 
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NUTS. 


ALMONDS.— (^myfjctaliM  oommunlt.) 

Of  these  Hard  Shell  (Laelling),  and  Soft  Shell  (nnnamed),  are  on  trials 
but  have,  so  far,  failed  to  fniit,  and  have  not  even  oloomed  this  i 


OHBSTNUTa— (Otutenaa.) 


Comfort,  planted  only  last  year,  has,  this  season,  made  a  very  vigorous 
growth,  bnt  has  not  yet  bloomed. 

Bathaway  (a  seedling  from  the  large  native  variety  originated  by  the 
late  B.  Hathaway),  has  again  shown  catkins,  bat  no  fmit 

Japan  Giant,  planted  in  1895,  has,  this  season,  produced  bnrs,  bnt  the 
nnts  proved  abortiva 

Nombo,  planted  in  1892,  has,  this  season,  produced  several  abortive 
bnrs.  The  catkins  and  germs  for  next  season's  fruit  developed  in  August 
and  September,  quite  t(K>  late  to  m)ature,  doubtless  at  the  expense  of  the 
next  vmr's  crop,  and  quite  probably  with  increased  danger  of  injury  dur- 
ing the  cominK  winter. 

Paragon,  although  severely  thinned,  still  fruited  heavily  last  year.  This 
year's  crop  is  consequently  a  light  one. 

Spanish  (seedling),  produced  a  large  crop  of  burs,  but  the  nuts  were 
small,  and  nearly  all  were  abortiva 


FILBERTS  AND  HAZELNUTS.— (OoryliM.) 

Cosford  Thin  Shell  Filbert,  planted  in  1895,  is  scarcely  yet  well  estab- 
lished and,  of  course,  has  not  yet  fruited. 

Hazelnut  plants  (unnamed),  were  received  from  the  Division  of  Pom- 
ology, at  Washington,  D.  C,  in  1892.  They  have  grown  vigorously  and 
continue  healthy,  but  have  not  yet  fruited. 

Tree  Hazelnuts  were  recently  discovered  in  the  state  of  Washington,  of 
(it  recollection  is  correct)  seven  or  eight  inches  diameter.  Plants  were 
received  here  for  trial  in  1893,  but  fail^  to  make  satisfactory  growth,  and 
are  now  dead. 

Kentish  Gob  Filbert,  planted  here  in  1892,  has,  for  several  years,  pro- 
duced catkins,  but  has  not,  so  far,  shown  fruit.  It  has  withstood  our 
winters  so  far,  with  little  if  any  injury. 
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PECANS.— (Carya  olivtB/ormis.) 


Seedling  (from  Iowa  seed),  planted  in  1890,  has  stood  aninjared,  with- 
out shelter  or  protection  of  any  kind.    It  has  not  yet  shown  fruit 

Stuart  Pecan,  grown  from  Texas  seed,  planted  here  in  1894  The  plants 
have  been  earthed  up  daring  the  past  winters,  and  yet  have  killed  to  the 
surface  in  winter,  starting  from  below  each  spring.  This  year  they  have 
been  sheathed  with  straw,  and  earthed  up  still  more  heavily,  with  the  faint 
hope  that  age  may  increase  their  hardiness. 


WALNUTS.— JtiytoiM.)) 

Japan  Walnut  (Juglans  Seiboldii}.  This  bloomed  about  the  beginning 
of  July,  and  produced  a  large  crop  of  nuts,  which  matured  slightly  in 
advance  of  the  firet  hard  frost.  The  nuts  are,  in  flavor  and  general  appear- 
ance, much  like  our  native  butternut,  though  smaller  and  less  roughened, 
and  usually  in  clusters  of  nearly  or  quite  a  dozen  each. 

Persian  {Juglans  regia),  is  hardy  here,  having  been  planted  in  1890, 
and  stood  thus  far  uninjured,  though  unprotected.  It  has  made  only 
moderate  growths,  and  has  not  yet  fruited. 

Pr89parturiens  (J.  regia),  is  a  dwarf  variety  of  the  Persian,  planted  in 
1890.     It  has  not  yet  fraited. 

Thin  Shell  (J.  regiaf),  was  planted  in  1894.  It  appears  to  be  hardy,  but 
has  not  shown  fruit. 


APRICOTS.— (ilrmentooa  vulgarU), 

The  Russian  apricots,  so  called,  which  had  been  on  trial  here  since  1888, 
have  been,  so  far,  entirely  unproductive  and  obviously  unadapted  to  this 
climate  and  several  having  died,  apparently  from  lack  of  hardiness,  have 
now  been  rooted  out 

Harris,  a  recent  variety,  originated  in  central  New  York  and  commended 
by  prominent  growers  there,  is  the  onlv  variety  of  this  fruit  retained  here 
This  may  be  expected  to  fruit  during  the  coming  year. 


MULBERRIE3.-<lfaru«). 

Downing  is  a  verv  vigorous  variety,  and  the  fruit  of  good  size  and  qual- 
ify, but  the  tree  lacKS  hardiness  for  this  climate. 

Hicks  is  a  southern  variety,  of  fair  quality,  but  of  small  size  as  grown 
here.    Though  hardy  here,  it  is  apparently  more  successf al  farther  south. 
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New  American  is  vigorous,  hardy  and  very  productive.  It  is  by  far  the 
tnoBt  desirable  variety  for  this  climate  yet  tested  here. 

Bussian  is  hardy,  vigorous  and  productive;  the  tree  is  very  spreading, 
even  drooping.    The  fruit,  though  very  abundant,  is  small  and  worthless. 

Teas'  Weeping  is  one  of  the  very  finest  trees  of  its  class  when  grafted 
upon  an  upright  stock. 


NECTARINES.-(PerHca  vulgaris). 


Of  this  class  of  fruits  there  are  but  two  varieties  upon  the  premisei, 
neither  of  which  has  shown  fruit  this  season. 


ASPARAGUS.— (A«paragu«  offloincUit). 

Palmetto,  which,  in  previous  years,  proved  superior  to  either  Barr  or 
Oonover  has,  this  season,  shown  little  superiority  over  either. 

Columbian  (Mammoth  White),  is  as  indicated  by  its  name,  a  peculiar 
light-greenish  white  variety,  very  much  like  Palmetto,  when  at  its  best; 
perchance  a  slight  improvement  This,  however,  may  be  due  to  the 
greater  vigor  of  young  plants. 


RHUBARB.— (i2Aeum  rhapantieum). 

Of  the  half-dozen  varieties  of  rhubarb  thus  far  tested,  none  of  the  older 
varieties  have  proved  superior,  in  either  earliness,  productiveness  or  qual- 
ity to  the  Linnsdus. 

Bailey,  a  more  recent  seedling,  received  from  S.  S.  Bailey,  of  Kent 
oounty,  Michigan,  has  unusually  dark  green  foliage,  of  large  size,  pro- 
ductive and  of  excellent  flavor.     It  is  eminently  worthy  of  trial 

South  Haven,  Mioh.,  )  T.  T.  LTON. 

January  5,  1897.      \ 
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VEGETABLES,     OLD    AND    NEW. 
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BeanB,          -  -           -      210 

Beets,     -  -           .            212 

Cabbages,     •  -      212 

Oncnmbers,  -            217 

Lettuce,  -           -      218 

Qnions,  -  -            -            220 


Peas,  -      221 

Potatoes,            .  226 

Badishes,        .  •         234 

Squashes,     -  -286 

Sweet  Com,       -  237 

Tomatoes,     -  .      24& 


The  following  notes  give  the  results  of  onr  trials  of  several  hundred 
varieties  of  vegetables  grown  in  1896.  The  list  includes  nearly  all  of  the 
novelties  advertised  by  the  various  seedsmen,  and  many  of  the  older  sorts 
for  comparison: 
The  seeds  used  in  our  tests  were  obtained  from  the  following  seedsmen : 
Francis  Brill,  Hempsted,  L.  I.;  H.  W.  Buckbee  &  Co.,  Bockford,  HI.; 
Robert  Buist  &  Co.,  Philadidlphia,  Pa. ;  W. Atlee  Burpee  &  Co.,  Philadelphia, 
Pa.;  John  Lewis  Childs,  Floral  Park,  N.  Y.;  Department  of  Agriculture, 
Washington,  D.  C;  Henry  A.  Dreer,  Philadelphia,  Pa.;  L.  J.  Farmer, 
Pulaski,  N.  Y.;  D.  M.  Ferry  &  Co.,  Detroit,  Mich.;  James  J.  H.  Qregoiy 
&  Son,  Marblehead,  Mass.;  Peter  Henderson  &  Co.,  New  York;  H.  D. 
Hobbs,  Williamston,  Mich. ;  Johnson  &  Stokes,  Philadelphia,  Pa.;  John 
W.  King,  Coggeshall,  Eng.;  D.  Landreth  &  Sons,  Philadelphia,  Pa.;  Wm. 
Henry  Maule,  Philadelphia,  Pa.;  W.  A.  Manda,  South  Orange,  N.  J.; 
Delano  Moore,  Presque  Isle,  Ma;  Northrup,  Braslan,  Ghx)dwin  Ca,  Min- 
neapolis, Minn.;  Bichard  Nott,  Burlington,  Vi;  Oregon  Experiment 
Station,  Corvallis,  Oregon;  John  A.  Salzer  Seed  Co.,  La  Crosse,  Wia;  J . 
M.  Thorbum  4  Co.,  New  York;  J  C.  Vaughan  4  Co.,  Chicago,  HI. 
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BUSH  BEA.N8. 


Thirty-five  yarietiee  of  bash  beans  were  planted  May  25  and  26.  Most 
of  the  varieties  made  a  good  stand  of  plants,  and  bore  a  laree  crop  of  pods. 
The  wet  season  made  the  plants  and  pods  mst  badly.  Little,  if  any,  differ- 
ence was  noticeable  as  to  amonnt  of  mst  on  one  variety  as  compared  with 
another.  The  rust  attacked  the  pods  after  the  time  they  would  be  gathered 
for  string  beans,  so  little  injury  was  done.  In  the  plat  of  varieties  each 
sort  was  thinned  to  thirty  stalks,  four  inches  apart  The  last  column  in 
the  table  below  gives  the  average  weight  of  pods,  computed  from  the 
thirty  plants,  for  each  sort  grown.  The  pods  were  gathered  when  at  the 
fullest  development  for  string  beans. 


Vartoty. 

Saadaman. 

Data  bloom. 

Dateedibla.' 

Weight  of 
irean  poda 
Inonncaa 

's.sr 

Bloa  Poddad  Bottar 

OyUnd^r  Black  Wax 

Daria  Wax _ _. 

OaCioit  Wax. 

Vanthan 

Henderaon 

i*"f 

Ferry............... 

Joly  10 

"    ei:::::: 

*•   10 

"    7 

••  11 

"     u 

"       7 

"     10 

"     10 

"     10 

•*     21 

"     10 

-     10 

"     10 

•'     10 

••     10 

••     10 

"     10 

"      10 

♦•     11 

*•     10 

"     10 

"      10 

*•      10 

••     10 

"     10 

*•      10 

"     21 

*•    a 

••    » 

Jnly  21....1.. 

"     10 

"     18 

"     21 

••     24 

"     27 

"     21 

"     21 

"     21 

"     22 

"     21 

Aog.    4 

Joly  21 

"     21 

••     24 

••     10 

"     14 

••     14 

"     21 

"     27 

••     21 

"     24 

•*     24 

"     14 

"     21 

»*     21 

"     24 

"     24 

*s- 11::::::. 

"     16 

8.061 
4.061 

8.666 

Dwarf  HorUeoltanl..... . .... 

Ferry . 

Bnrpee 

8J88 

Dwarf  Wax  No  40 

4.688 

Plammlet  Victoria 

Henderwon 

0.166 

PlagaoiiitVJolrtWax „... 

FUrnolM  Vlol«t  Wax 

Foliar  Black  Wax... 

Ortonall 

ImuroTad  Tree — 

Imperial  Wax 

Kaaoay't  Golden  Wax 

Kin*  of  the  Wax _ 

Prollflo  Oerman  Wax 

Grefory... 

Vaofhan 

Bnrpee 

Dreer 

M.A.  C 

Hendereon 

Laodrefh 

Honderson 

Johnaon  &  dtokea.. 

gnrpee 

Bargee 

Tborbom 

Ferry ... 

6.666 
6.888 
2.888 

6.888 

6.166 
6.666 

6.186 

8.76 

Bed  Valentine- Bar lipsr  — 

Bed  Valentine— Extra  Earl/ 

il;ISt 

Befngee  Wax 

Boaer*t  LunaWai 

Saddle  Back  Wax 

6.888 
4.00& 

4.500 

Strloffl'te  Orepn  P««d 

6.666 

ThorDam  Prolific  Market                    

8.418 

Valentine  Wax 

WardweU*t  Kidney  Wax 

6.166 
6.166 

Warren  .....a............... ............. 

ToaemlteWax 

Japan  No.  1 

aER.2&l.i::::::::::::--:::-:::;::. 

Vaoffhan  

Vaoghan 

Oregon  A«.  Col.... 
Oregon  Ag.  Ck>L... 

Hobbe 

Hobbe 

7.416 
2.666 
8.418 
6.760 

Oftlifomia  Pea  Lady  Waahington 



NOTES  ON  VABIBTIE8. 

The  following  are  sorts  of  recent  introduction: 

Dwarf  Wax  No.  40,  W.  Atlee  Burpee  4  Co.,  Philadelphia.  Plants 
very  vigorous  and  branching;  foliage  large,  light  green,  with  yellowish 
tinge.  Pods  form  in  clutters,  well  covered  with  leaves;  they  are  broad 
and  flat,  four  to  five  inches  long,  curved;  color,  light  waxy  yellow,  tinged 
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with  green,  quality  of  the  best  and  stringless.  It  is  somewhat  late  in 
maturing,  but  the  good  quality  of  the  pod§,  length  of  season,  with  the 
large  crop  borne,  make  this  a  very  desirable  sort  for  the  garden. 

Roger's  Lima  Wax,  Johnson  &  Stokes,  appears  identical  with  above. 

Fuller  Black  Wax,  James  J.  H.  Gregory  &  Son,  Marbiehead,  Mass. 
Differs  from  Black  Wax  in  having  pods  that  are  a  little  longer,  a  darker 
yellow  and  perhaps  less  stringy.  The  plants  were  less  productive  than 
"German  Wax  and  the  variety  as  grown  here  has  little  to  recommend  it 
over  that  well  known  sort. 

Keeney's  O olden  Wax,  Burpee.  A  very  strong  grower,  inclining  to 
climb.  Foliage  large,  wrinkled  and  light  green  in  color.  Pods  four  to  six 
inches  long,  broad,  becoming  nearly  round  as  they  mature  and  of  a  rich 
yellow  color;  the  quality  is  of  the  best  and  they  are  stringless  for  a  long 
time.  The  plants  are  very  productive,  bearing  the  crop  all  along  the  stem, 
thus  also  extending  the  season.  For  productiveness,  length  of  season  and 
^ood  quality  of  the  pods,  this  variety  has  few  superiors. 

King  of  the  Wax,  Henry  A.  Dreer,  Phila.  Plant  growth  strong  and 
compact  The  pods  are  four  to  five  inches  long,  thick  and  of  a  rich  yellow 
color.  Valuable  for  thick  tender  flesh  of  good  quality  and  length  of 
reason.     Productive. 

Imperial  Wax,  J.  C.  Vaughan  &  Co.,  Chicago.  Plants  of  vigorous, 
rather  upright  growth,  branching  very  little.  Pods  five  to  six  inches  long, 
broad  and  of  fine  quality;  color,  a  bright  waxy  yellow;  remain  in  edible 
condition  but  a  short  time.  Plants  are  very  productive.  Season,  medium 
-early.    An  excellent  sort. 

[^Valentine  Wax,  Peter  Henderson  &  Co.,  New  York.  This  variety,  in 
plant  growth,  shape  of  pod  and  in  appearance  of  bean  is  similar  to  the 
•common  Red  Valentine.  The  pods,  however,  are  golden  yellow  in  color, 
of  best  quality  and  free  from  stringiness.  The  plants  are  very  productive 
and  the  season  is  early,  a  valuable  acquisition  to  the  wax  sorts. 

Japan  No.  1  and  No.  3,  Oregon  Agricultural  College.  The  seed  of 
these  varieties  was  sent  from  Japan.  The  varieties  are  late  in  maturing. 
The  plants  are  productive  but  thequality  of  the  pods  is  not  good. 

California  Pea,  H.  D.  Hobbs,  Williamston,  Mich.  Plants  very  produc- 
tive and  the  beans  are  of  the  best  quality.  Excellent  sorts  of  the  small 
pea  bean  class. 

Of  the  older  and  better  known  varieties,  Cylinder  Black  Wax,  Flageolet 
Victoria  and  Saddle-back  Wax,  among  the  yellow- podded  sorts,  and  Red 
Valentine  and  Stringless  Qreen  Pod,  among  the  green-podded,  were  sorts 
"Of  high  excellence. 

SUMMARY  OF  VARIETIES. 

The  following  among  wax  sorts  are  recommended  for  general  culture, 
Valentine  Wax,  Keeney's  Golden  Wax,  Cylinder  Black  Wax  and  Flage- 
olet Victories  Green-podded  sorts.  Red  Valentine  and  Stringless  Oreen 
Pod,    Dwarf  Hortimltural  is  an  excellent  shell  bean. 
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BBsra 


Variety. 

-^ 

edible. 

Bemarks. 

Colombia. 

Crimson  Chief 

Detroit  Dark  Bed 

Burpee 

Johnson  ftStokee.. 
Fsrry 

July  10 
"  » 
•*  14 
"  10 
"     » 

June  84 
"     21 

▲uc.    5 

July  10 
"     10 

June  16 
••     20 

lar,  rieh  oolor. 

son,  hard  and  firm,  quality  not  best. 
Bz^lieot  fp^mAHii  of  the  elase;  food 

Dirifo  Blood  Turnip 

Dobble*B  New  Pnrple 

Bleotrie^ 

n.S.Dept.Acr 

Dobbie&Co 

Henderson 

form,  eoldr  and  Quali^. 
Dark  fiesh«  firm  and  sweet,  not  orisp  or 

Looff  Blood  elass:  good  form  and  oolor. 
watery,  quality  not  best. 

lAndretb*e  Tery  Early..    .. 

qoality.                       ^    '                   ~ 

Long  Blood  Bed.    

Landreth 

Bnist ^ 

Burpee 

Johnson  ftStokee.. 
John  8.  Kins 

against  iU 
fPx<H^iient  speelmens  of  oUms. 

8hnll*s  Model  B'ood  Tomip.. 

Stineon  Dark.. 

Sorpriee 

Perfeet  form,  flesh  Tery  firm,  orisp,  sweet 

and  tender,  bright  onmson. 
ttood  form,  Tsry  dark,  firm,  flesh  of  ffood 

quality. 
Not  of  regular  form,  flesh  white«  sweet 

not  Tery  solid  or  orisp. 

The  varieties  of  beets  were  planted  May  18.  Whea  the  roots  were  from 
two  aad  one-half  to  three  laches  in  diameter  they  were  taken  to  be  of 
edible  size,  and  the  dates  given  in  the  table  above. 

Surprise  was  earliest  to  matare,  bat  the  color  and  qaality  are  not  of  the 
best    Its  earlinees,  however,  is  a  strong  point  in  its  favor. 

Egyptian  Turnip  Rooted.    John  S.  King,  Eaglaad.     Early. 

It  Bdems  to  be  aa  improvemeat  in  form,  firmness  and  qaality  over  old 
type  of  Egyptian. 

Oolambia  is  a  little  earlier  than  the  Blood  Tarnip  sorts,  and  equal  to 
them  in  form  and  qaality.    A  very  desirable  sort. 

ShulVs  Model  Blood  Turnip  was  perfect  ia  form,  very  firm  flesh  which 
was  crisp  and  tender.  Its  fine  form,  qaality  and  earliness  make  it  one  of 
the  best  of  the  Blood  Tarnip  beets. 

Long  Blood  is  an  excellent  sort  for  winter  use. 

Egyptian  or  Eclipse  for  first  early,  Bassano  for  greens,  8hulVs  Model 
Blood  Turnips  or  any  of  the  Blood  Tarnip  class  with  Half-long  or  Long 
Blood  woald  give  an  eicellent  list  of  varieties  for  the  garden  or  for 
markei 


OABBAQE. 


Sixty-eight  varieties  were  selected  for  the  test  in  cabbages. 

The  seed  of  the  early  sorts  was  sown  in  small  bores  in  the  forcing 
.  hoase,  March  16;  the  mediam  varieties  were  sown  April  23,  and  the  late 
ones  May  19. 

As  soon  as  the  third  leaf  appeared  on  the  seedlings  they  were  pricked 
cat  into  flats  and  allowed  to  grow  until  the  time  of  transplanting  in  the 
field,  when  twenty-five  plants  of  each  variety  were  set  in  rows  three  and 
one-half  feet  apart.  ^  j 
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The  early  yarieties  were  pat  in  the  field  May  18,  the  medium  June  11^ 
and  the  late  ones  July  3. 

The  early  sorts  were  watered  once  bv  surface  irrigation  when  the  heads 
were  abont  half  grown,  bat  the  following  rains  famished  sufficient 
moisture  to  mature  the  crop.  The  early  and  medium  varieties  developed 
large  and  solid  heads,  but  the  wet  weather  retarded  the  growth  of  the 
late  varieties  and  many  failed  to  head,  hence  comparisons  were  not  put  in 
the  table. 

They  were  planted  in  rows  three  and  one-half  feet  apart,  each  plant 
having  a  space  of  twenty  inches  in  the  row. 


GABBAGB. 


▼■ilMy. 

SaMoo. 

Data. 

!! 

'i 

■ 

1 
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i 
i 

First 
matora 
head. 

Market 
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1 

i 
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Medin^' 
** 

«« 
•» 
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(t 

»« 
*( 
*• 

Jolyao.. 
"    17.. 

"  S:: 

••  le.. 

-    17.. 

••    28.. 
"    18.. 
"    28.. 

•»    21.. 
"    28.. 

*•    28.. 
"    24.. 

*•     7-. 

"    26.. 
"    24.. 
••    22.. 
"    20.. 
"    14.. 

••    21-. 
••    17.. 
••    18- 

"    17.. 
"    22.. 

•'    17.. 
"    28.. 
•*    28.. 
Ang.  16. 
"     10. 

»     18. 

"  S: 

••     17. 
"     17. 

"     18. 

"     18. 
"     16. 
"      10. 
"     80. 
"     19. 

Ang.  6.. 

::  S:: 

"      2- 
"     8-. 

"     8.. 
"     8.. 
"     6.. 
"     8.. 

"     6.. 

•*     8.. 

"     6.. 
"     6-. 

-  6.. 
••     8.. 

"  \" 

"     6.. 
"     6.. 
••     8.. 

"     6.. 
••     6.. 
••     6.. 

"     6.. 

"     6.. 

-  8.. 

"    10.. 
"    10.. 
••    26.. 
"    20.. 

•'    22_. 

Saptl.. 
Ang.20.. 

"    28.. 

"    24-. 

*•    20.. 
S^t.l.. 

70 
80 
77 
78 
77 

n 

77 
70 
77 
80 

70 
80 
80 
80 
77 

80 
80 
79 
79 

77 

79 
79 
79 

79 
80 

77 
81 
81 
76 
70 

78 
81 

70 

78 
78 

76 
76 
74 
70 

li 

19 
18 
20 
9 
18 

21 
16 
9 
12 

16 

16 
10 
19 

6 
17 

18 
11 
8 
22 
17 

21 
16 
20 

16 
11 

16 
9 
16 
16 
21 

12 
6 
21 
28 
16 

28 

20 
19 
17 
21 
28 

67 

26 
60 
18 
00 

67 
466 

21 

49 
88 
60 
17 
70 

82 

80 
28 
70 
70 

78 
66 

74 

04 

89 

66 

18 
66* 
106 
84 

71 

27 

172 

161 

166 

184 
146 
167 
188 
802 
UO 

8 
2 

8J 
2. 

5 
9 

BarhMt _ 

BtampM  ................... 

Fr£oh*6x  Hiiadriirrr.iii 

Hend.  Barly  SpriDg 

Uendenon  Early  Siimmar. 

Landrvth  Earliest  Market . 

Blcxymedale 

Beedlaod  Onimhead 

BfTnolds 

8alzer*e  Lightning 

8J 

2.71 

7 

ViMighnn 

182 

8 
9 
10 

Henderson 

Henderson 

Henderson 

2J 
8.6 
L4 

11 

T^Ty1n44i 

8.26 

Vt 
11 

Landreth 

fjandreth  . 

18 

8.47 

U 

Gregory  ....._. 

187 

IB 

Salaer 

Borpee 

lU 

16 
17 

Scotland  Early 

St.  Jcihn*«  Dmmh#ad 

Snmmor  Flat  Head 

Wakefield,  Early  Jersey... 
Wakefield.  Early  Selected.. 

Wakefield*  Cbarlenton 

Wakefield,  Priie I" 

Wakefield,  Washington 

Winnigstadt 

140 
2.82 

18 
10 
20 

Landreth 

Vaoghan  ..^ 

Vanghan 

16 

118^ 
4.11 

21 
1% 
23 
24 

25 

Henderson 

Vanghan  

Menle 

Northmp,  Braslan, 
Goodwin  &  Co.... 

Johnson  &  Stokss.. 
Henderson 

171 
lU 

17 

4 
8.64 

20 

Wonderfol 

8.78 

27 

York  BsriyiiniirrTimir 

All  The  Year  Bound 

All  The  Year  Boond 

Eclipse I 

Long  Island 

4 

28 

J.  Kling 

16 

80 
81 
82 

LandwOi 

Johnson  &  Stokes.. 

Salser 

Manle 

Brill 

7.08 

4 

191 
6.4 
119 

82 

Lnpton 

Bnrpee^ 

Maiila 

7 

84 

Lnpton  -. — . 

U 

83 

Mldsnmroer 

Manle  ._ 

SjOser 

Henderson 

8 

88 
87 

Fa»«er's  Ideal 

Short  Staa 

74 
126 

88 

88 

Bacoession 

Vanghan  ... 

741 
941 

40 

World  Bentsr 

Borpea 

4.74. 
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The  table  inclades  many  kinds  that  have  been  on  trial  for  several  years, 
eome  of  which  show  special  value  and  were  grown  for  the  parpose  of 
comparison. 

Among  the  standard  early  varieties  are  Salzer's  Lightning,  the  Wake- 
fields,  Henderson's  Early  Summer,  Bloomsdaie  Early  Market  and  Early 
Flat  Dutch.  All  are  of  value  for  the  production  of  early  solid  heads  of 
good  size,  shape  and  quality. 

For  medium  varieties  there  are  none  better  than  Succession,  All  Seasons, 
Reynolds,  and  the  Early  Drumheads,  some  of  which  produce  heads  equal 
in  size  and  quality  to  some  of  the  winter  varieties. 

The  Drumheads,  Flat  Dutch  and  Bock  Heads  staud  at  the  head  as 
winter  cabbages  in  size,  firmness,  fiavor  and  keeping  qualities. 


NOTBS    ON    VARIETIES. 

The  following  notes  are  given  on  some  of  the  newer  varieties  that  appear 
to  be  of  merit: 

Early, 

Bullock  Heart,  from  Landreth,  was  one  of  the  first  to  develop  mature 
heads.  The  plants  are  small ;  stems  short  and  stout;  foliage,  light  green 
and  grows  many  superfluous  leaves.  Outer  leaves  are  smooth,  thick,  erect, 
glazed;  head  conical,  very  solid.  The  type  is  similar  to  that  of  Wakefield 
and  it  is  a  valuable  sort,  being  a  strong,  quick  grower.  « 

French  Ox  Head,  from  Henderson,  is  a  variety  maturing  a  little  later 
than  Brunswick  Improved;  heads  were  small,  soft  and  not  true  to  any 
type. 

Henderson's  Early  Spring  is  a  valuable  early  sort,  of  the  type  of  Hen- 
derson's Early  Summer,  but  a  little  smaller.  The  plants  are  small;  stem, 
short  and  stout;  leaves,  dark  green,  oval,  smooth,  a  little  glazed  and  few 
in  number.     Heads  are  of  medium  size,  flat,  round  and  hard. 

Reedland  Drumhead. — Landreth.  The  plants  are  large,  strong  growers 
heavily  covered  with  white  bloom.  It  is  a  short  stemmed,  flat  headed 
eecond  early  sort;  heads  are  surrounded  with  much  superfluous  foliage, 
but  are  very  hard  and  compact     True  to  type. 

Scotland  Early,  from  Burpee,  is  a  variety  that  resembles  the  Wakefield 
but  is  not  as  desirable.  The  plants  we're  strong;  leaves  large,  oval,  with 
undulate  border;  bloom,  thin;  heads  of  fair  size,  true  to  type,  but  not  very 
hard,  and  surrounded  with  a  large  amount  of  superfluous  foliage. 

Summer  Flat  Head,  from  Landreth.  Not  true  to  type;  appears  to  be 
badly  mixed  in  the  seed;  some  good  heads  but  it  showed  no  distinct  type 
as  to  growth,  size,  shape  or  color. 

Prize  and  Washington  Wake  fields,  from  Maule  and  North  rup,  Braslan 
and  Goodwin,  are  much  alike.  They  are  of  the  type  of  the  Early  Jersey 
Wakefield,  but  seem  to  be  a  few  days  later.  Plants  of  medium  size;  stem, 
short  and  stout;  leaves,  small,  dark  in  color,  oval  or  spoon  shaped;  heads 
conical  and  very  solid,  with  very  few  surplus  lieaves.  Both  are  valuable 
•early  varieties,  being  strong  growers  and  sure  headers. 

Wonderful,  from  Johnson  &  Stokes.  The  plants  are  very  small,  with 
«hort,  slim  stems;  foliage  compact,  smooth,  dark  green  and  numerous  out- 
€ide  leaves;  heads,  conical,  good  size,  but  rather  loose.  Its  special  value  as 
an  early  sort  is  that  it  can  be  grown  very  close  and  develops  rapidly. 
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Medium  Varieties. 

Among  the  medium  varieties,  those  of  special  value  are  as  follows: 

All  the  Year  Rounds  from  Landreth.  This  cabbage  is  about  ten  day» 
later  than  the  Early  Drumhead  varieties.  Plants  are  medium  size;  stem,, 
short  and  strong;  heads,  very  solid,  large  and  flat;  leaves,  dark  blue,  very 
thick  and  leathery,  but  no  amount  of  extra  foliage.  As  the  name  might 
indicate,  it  is  a  valuable  medium  or  late  variety. 

Braunschueiger  (Salzer),  is  one  of  the  leading  varieties  for  pickling. 
The  heads  are  very  large,  compact,  tender  and  juicy;  stem,  short  and 
stout;  foliage,  light  green  with  purple  border.  It  has  more  superfluous^ 
leaves  than  All  the  Year  jRouwd,.and  is  a  little  glazed. 

Long  Island,  from  Brill,  resembles  the  Lupion  but  is  not  true  to  type^ 
hence  of  no  special  value. 

Lvpion,  from  Burpee,  was  originated  in  1888  by  J.  M.  Lupton,  one  of 
the  most  successful  cabbage  growers  on  Long  Island.  The  plants  are 
large;  heads,  thick,  flat,  hard,  cri^  and  juicy,  and  are  neaily  covered  by 
the  outside  leaves  overlapping  them.  The  leaves  are  of  dark  bluish  green 
color  with  purple  border,  and  well  tilled  to  the  union  with  the  stem.  A 
valuable  medium  variety  for  its  size  of  heads,  vigor  of  plants  and  general 
high  qualities. 

Midsummer,  from  Maule's  seed  house,  developed  the  largest  per  cent  of  ' 
solid  heads  of  any  variety  in  the  test  In  shape,  form  and  type  it  resem- 
bles All  the  Year  Round,  The  plants  were  large  and  vigorous,  developing 
enormous  heads  that  were  solid,  white,  crisp  and  juicy;  stem  short  and 
stout;  foliage  thick,  light  green  with  white  bloom,  growing  but  fi  very  few 
outside  leaves.  This  i  eing  such  a  sure  header,  it  promises  to  be  of  value 
to  the  commercial  gardener. 

Salzer's  Ideal,  Salzer,  grows  a  symmetrical  flat  shaped  head,  and  is  uni- 
form in  size.  The  heads  are  solid,  crisp,  on  a  short  stem,  well  covered 
with  light  green  foliage  tinted  with  white  bloom.  The  heads  have  very 
few  extra  leaves  and  are  not  as  large  as  Lupton. 

Short  Stem,  Henderson's,  is  a  variety  that  is  true  to  type  and  a  valuable 
cabbage  for  medium  or  late  use.  It  grows  a  little  smaller  than  Midsummer 
but  is  a  sure  header  and  identical  with  it  in  quality. 

Succession  is  one  of  the  standard  varieties  and  showed  a  large  per  cent 
of  developed  heads.  It  is  about  two  weeks  later  than  the  Early  Summer 
and  is  all  its  name  implies.  The  heads  are  large,  flat,  thick,  very  solid  and 
crisp;  stems  short  and  stout;  foliage  medium  light  with  blue  white  bloom. 
True  to  type  and  valuable  for  a  medium  or  late  crop. 

World  Beater,  Burpee's,  stands  with  Midsummer  and  Succession  for 
per  cent  of  heads  matured.  The  foliage  is  broad,  compact,  dark  green 
with  brown  tints;  very  true  to  type,  developing  firm,  crisp  heads  of  fine 
quality. 

Late  Varieties. 

Market  Gardener's  Flat  Dutch,  Landreth,  grows  a  large,  vigorous  plant 
with  a  short,  stout  stalk.  The  foliage  is  compact,  medium,  dark  green 
with  r^d  and  purple  border;  heads  largp,  broad,  flat,  thick  and  solid,  en- 
cased  by  the  leaves  overlapping  each  other.  True  to  t>pe  and  a  desirable 
variety. 

Northrup,  Braslan,  Goodwin  and  Company's  One  Hundred  Weight,  and 
Johnson  and  Stokes'  Rock  Head  are  identical,  true  to  type,  and  developed 
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a  good  per  cent  of  heads,  the  same  shape  and  qnality  as  Flat  Dutch,  but 
not  as  yalnable,  lacking  in  size. 

Bed  Drumhead^  from  Ferry  &  Co.»  of  Detroit.  The  principal  value  of 
this  variety  is  its  shipping  qualities.  It  is  a  vigorous  grower,  producing 
round,  hard  heads;  foliage,  thick,  red,  with  white  bloom.  A  valuable  sort 
for  market  gardeners  owmg  to  its  vigor,  hardiness,  size  and  weight. 

Two  varieties  of  Netted  Savoy,  from  Henderson  and  Johnson  &  Stokes, 
were  of  the  same  type  and  growth.  The  plants  were  of  medium  size,  short 
stem  and  vigorous  growers;  heads  solid,  compact  and  elliptical  in  form; 
foliage  yellow,  with  green  tint.  Not  of  special  value,  although  by  some 
they  are  admired  on  account  of  their  delicate  flavor. 

Champion  Drumhead,  J.  Kling,  Essex,  England.  The  Drumheads  are 
the  largest  growing  varieties  of  cabbage,  producing  large,  broad,  deep, 
hard  heads  of  high  quality  and  should  be  grown  in  every  garden  for  a 
winter  sort,  as  they  are  sure  headers  and  good  keepers. 

The  varieties  of  Chinese  and  Siberian  cabbage  grown  proved  to  be 
different  kinds  of  mustard  and  were  of  no  value. 


KALE  AND  KOHL  BABI. 

Pour  varieties  of  Kale  were  grown,  Curled  Scotch,  Dwarf  Moss,  German 
Dujarf  Purple  and  Qreen  Scotch  Curled,  the  seed  of  which  was  all 
obtained  from  D.  M.  Ferry  &  Co.,  Detroit. 

The  Curled  Scotch  is  a  light  green,  dwarf  spreading  variety,  reaching 
under  eood  treatment  a  diameter  of  three  feet  The  leaves  are  very  curlea 
on  the  border  and  of  a  mild,  sweet  flavor  when  cooked.  Greatly  admired 
by  some  people  for  salads,  and  is  grown  for  greens  during  the  winter,  as  it 
will  endure  a  low  temperature  without  injury. 

Dvoarf  Moss  is  a  very  close  curled,  green  variety,  growing  a  little  taller 
than  Curled  Scotch,  but  not  as  spreading,  averaging  about  twenty-four 
inches  in  height.  • 

German  Dwarf  Purple  is  a  very  attractive  variety;  low  growing,  spread- 
ing to  a  diameter  of  three  to  four  feet;  fine  curled  and  of  a  rich  purple  color. 
Not  as  sweet  flavor  as  the  green  sorts  but  more  attractive. 

Oreen  Scotch  Curled  is  a  tall  growing  sort,  often  reaching  three  to  four 
feet  in  height  Not  as  spreading  as  the  dwarf  kinds  and  leaves  are  not  set 
as  close  on  the  stalk.    Of  mild  flavor  and  very  tender. 


KOHL  BABI. 

Seed  was  obtained  from  D.  M.  Ferry  &  Oo.,  of  two  varieties  of  Kohl 
Babi,  the  White  and  Purple  Vienna,  which  differ  only  in  color.  They 
grow  a  large  bottom,  smooth,  having  but  few  leaves  and  small  roots.  A 
choice  vegetable  for  many  people  when  cooked  and  eaten  the  same  a* 
cabbage. 
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CUCUMBERS. 


The  cncmnbers  were  planted  June  2.  The  following  table  gives  the 
varieties  planted  and  the  dates  when  the  frnits  were  of  pickling  size  and 
when  ready  for  slicing. 

CUGUMBBRS. 


Vaitetf. 


AlMno _ 

Olncter— BarlF 

(/ommsreial  Piekle. , 

('Ool  and  Grltp 

EoMnld. 

Btkinioto 

Oreen  Prollllo 

Lootf  QraeQ ^ 

Market  Qardan 

Pflnian. 

Pcoliiko  Piekla 

RoMian  Barlj 

Sbort  Gresn , 

White  8piD«— ArUnfftoa . 

White  Spine— Barlj 

White  Bpin»-BTergreeD. 

White  Spine— Fordhook. 
White  Spine— Monaroh .. 

Japan  Mo.  1 .^. .. 

Japan  No.  2 , 

Climbing  No.  4 

Chinese. 


Seedsman. 


Date 
of  pieUinff 


Penr 

F^rry^ 

Thorbnm^ 

Fenr 

Chiide.-. 

Johnson  &  Stokes 

Benderson 

Perr J.. ........ ....... .......... 

Salaer 

Seller 

Salaer 

Perry 

Ferry 

Vaofflian 

Ferry- 

Johnson  &  Stokes 

Bnrpee 

Bnokbes. 

Oregon  Agrlonltnral  CoIlegA... 
Oregon  Agrionltnrai  College... 
Oregon  Agrionltnrai  College... 
Oregon  Agrionltnrai  College... 


Aug.  I.. 
Joly  21.. 
Jniy  29.. 
Jnly  II.. 
Ang.    4.. 

Jnly  19.. 
Jnly  24.. 
Ang.  I.. 
Ang.  1.. 
Jnly  26.. 

Jnly  27.. 
Jnly  28.. 
Jaly  26.. 
Joly  28.. 
Jnly  29.. 
Jnly  29  . 

Jnly  29.. 
Ang.  1.. 
Aog.  1. 
Ang.  8.. 
Ang.  6.. 
Ang.    8.. 


Dats 


Ang.  8 

Jnly  21 

Ang.  I 

Ang.  8 

Ang.  19 

Jnly  81 

Jnly  89 


Ang.  6 

Ang.  1 

Ang.  1 

Jtdy  89 

Jnly  81 


Ang. 
Ang. 
Ang. 


Ang.  8 

Ang.  I 

Ang.  1 

Ang.  9 

Ang.  14 

Ang.  10 


NOTES    ON  VABIETIES. 


Albino  is  late,  bat  the  plants  are  strong  growing  and  productive.  It  is 
an  excellent  sort  to  fnmish  small,  white  pickles.  The  variety  is  also  good 
for  table  use  because  of  its  delicate  flavor.  A  most  desirable  white  sort 
for  pickles,  or  table  use. 

Emerald,  The  plants  are  of  strong  growth  but  scarcelv  so  productive 
as  many  others.  Fruits  much  the  shape  of  Arlington  white  Spine^  but 
later  in  maturing  and  without  spines.  Color,  a  rich,  light  green.  An 
excellent  sort  for  large,  late  pickles  and  for  slicing  purposes,  because  the 
fruits  remain  a  long  time  in  condition  before  ripening. 

Eskimoso.  Plants  are  of  small  growth  and  fruits  are  borne  close  to  hill. 
The  fruits  closely  resemble  Russian  in  form,  but  the  season  is  several  days 
earlier.  Excellent  for  small,  early  pickles,  because  of  the  firm  flesh,  its 
excellent  quality  and  the  late  development  of  the  seeds;  also  one  of  ^e 
best  early  slicing  sorts. 

Market  Qardm  is  one  of  the  best  slicing  sorts  on  account  of  the  strong 
crowing,  very  productive  plants,  and  its  length  of  season  for  producing 
truits. 

Persian  lacks  quality.     Is  of  no  practical  value. 
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Commercial  Pickle  is  a  good  sort  to  grow  for  small  to  medium-sized 
pickles. 

Cluster  was  the  first  variety  to  produce  fruits  suitable  for  slicing.  As 
an  early  slicing  sort  it  has  a  place. 

Gh*een  Prolific^  because  of  its  great  productiveness  ranks  among  the  first 
sorts  for  general  pickling  purposes. 

Long  Qreen.  The  merits  of  this  variety  for  late  pickles  and  for  table  use 
are  well  known. 

White  Spine.  There  are  several  strains  of  this  well-known  sort  differ- 
ing slightly  in  plant  growth  and  form  or  color  of  fruit.  All  are  good. 
This  variety  is  the  best  medium  season,  general  purpose  cucumber. 

Cool  and  Crisp  closely  resembles  the  White  Spine  class. 

Japan  No.  1  and  No.  2.  The  seed  of  these  sorts  came  from  Japan. 
The  plants  are  of  strong,  healthy  growth,  but  less  productive  than  most, 
others  ^rown.  The  fruits  were  of  good  size  and  form,  and  possessed  a 
flavor  distinct,  but  not  unpleasant.  No.  2  was  later  than  No.  1  and  better 
in  quality.     These  sorts  are  inferior  to  our  well-known  varieties. 

SUMMARY   OF   YARIBTIES. 

The  following  sorts  are  recommended  for  the  purpose  named  i 

For  early  pickles— -Russian. 

For  early  slicing — Cltister. 

For  early  slicing  and  pickling — Eskimoso. 

For  general  pickling— Cowmemal  Pickle  and  Oveen  Prolific. 

For  table  use —  White  Spine  and  Long  Oreen. 

If  a  white  sort  is  desired  Albino  would  give  satisfaction. 


LETTUCE. 


The  forcing  varieties  were  started  early  and  the  plants  placed  in  hot- 
beds to  test  tbeir  adaptability  for  that  purpose. 

Tennis  Ball  forms  very  compact  heads  of  medium  size.  The  outer  leaves 
are  dark  green,  while  the  head  is  quite  light  in  color,  tender  and  of  best 
quality.  It  matures  quite  early  and  was  the  best  close  heading  sort  in  the 
beds. 

Silver  Ball  is  not  so  close  heading  as  the  preceding,  the  leaves  are 
lighter  green  and  tipped  with  white.  The  heads  are  attractive  in  appear- 
ance and  their  quality  of  the  best.  Scarcely  so  large  as  Tennis  Ball,  but 
a  little  earlier  in  maturing. 

Sensation,  A  little  later  in  maturing  than  Silver  Ball;  closely  resembles 
that  variety,  but  its  leaves  are  more  waved,  heads  more  loosely  formed, 
and  it  is  scarcely  so  good  in  quality. 

Boston  matures  about  the  same  time  as  Silver  Ball;  heads  a  little  larger, 
deeper  yellow  in  color  and  less  compact.  Of  longer  season  than  SiTver 
Ball  and  an  excellent  forcing  sort. 

Hubbard  Market,  A  few  days  later  than  Tennis  Ball  and  closely 
resembling  that  sort,  but  the  heads  are  larger  and  not  so  close. 
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White  Slav.  A  large,  loose  heading  sort,  closely  resembling  Blacks 
seeded  Simpson^  bnt  earlier  in  maturing.  It  has  a  long  season,  and  is  one 
of  the  best  large,  loose  heading  sorts  for  forcing  in  hot-beds. 

Buttercup  forms  close  heads  of  a  beaatifnl  yellow  color  and  of  fine 
quality.     It  is  not  a  quick  growing  sort. 

Market  Oardener's  Forcing  forms  a  la^e,  loose  head.  The  leaves  are 
light  green  in  color,  considerably  curled.  It  is  a  quick  grower  and  stands 
heat  well.  ^  Much  like  Grand  Rapids, 

Silesia.  An  upright,  loose  grower;  does  not  form  a  head.  An  excellent 
sort  to  grow  for  early  cutting,  as  the  leaves  may  be  cut  when  quite  smalL 

Landreth  Cutting.  Maimer  of  growth  quite  like  Silesia,  but  the  leaves 
are  smaller  and  it  is  a  quicker  grower. 


LETTUCE  OUT  OF  DOORS. 

Plants  of  the  varieties  above  mentioned,  together  with  twenty  other 
sorts,  were  transplanted  to  the  open  ground  May  6.  The  data  given  in 
the  table  below  were  obtained  from  this  planting. 


LETTUCE. 

Varleiy. 

Seedsman. 

Date  of 
matarity. 

Averige 
weight  of  a 
single  head. 

Black  Seeded  Batter 

Ferry 

Jane  15 
"     15 
••     18 
•*     10 
"     18 

"     10 
"     18 
"     15 
••     14 
"     2U 

"     18 
••     15 
"     18 
"     15 

'•    la 

"     18 
"     10 

*♦    U 

"     10 
"     14 

*'     11 

••      8 
*•     12 
"     14 
"     18 

••     12 
u     Ig 
"     15 
•*     15 
••     11 
"     15 

14    oa. 

BoetoD 

Blonde  Beaoty 

Ferry 

Vaa«han 

lib.   8    oi. 
1  lb.  18     08. 

Blormedale  Reliable 

Brown  Oatch. 

Landreth 

Ferry 

JHoa. 
18    cs. 

Batferonp . 

loyioi. 

Dewwn        

DenT^r  Market 

Ferry 

Ferry 

14      C8. 

lib.    moa. 

Dmmhf^d  Cabhage _. 

Ferry 

0      OE. 

Dwarf  White  Heart 

Frankfort  Head. 

Barpee 

F«»rry 

lib.   8    ca. 

0      OB. 

Hanson 

Ferry 

lib.    7Hos. 

Hubbard  Market 

OVioa. 

Iceberg  .             

Vaaghan 

1  lb.  16    OS. 

Landreth  Catting. 

lOHoa. 

Largeet  #»f  AIL 

Landreth 

lib.    8    ra. 

Market  Gardener's  Foreing           .                 

8    OS. 

Market  Gardener's  Private  Stock.. 

Ferry. 

Henderson 

Oi^os. 

Mignonette ...           . . 

15     OS. 

Morse  

Barpee 

Vaaghan 

1  lb.  11     oa. 

Ninety  and  Nire 

8    OS. 

Phiiadelphia  Batter.        

F«»rry 

5     OS. 

Priae  Head 

Ferry 

Johnfon  &  Stokes 

Ferry 

lib.    IK  OS. 

Sensation 

Silesia 

15     cs. 
lib.    8    08. 

Silver  Ball        

Slmpi^on  Corled  (black  seed)           ...      .         

Ferry 

F^rry 

11       08. 

1  lb.  10    OS. 

Slmpsoa  Cnrled  (white  seed) 

Ferry     

H**nder8on 

F.rry. 

lib.    9%c%, 

Sanset           

lib.    SVios. 

Tennis  Ball       

11       OS. 

Tilton  White  Star 

Ferry 

lib.    7     OS. 

Iceberg,  This  sort  forms  a  very  large  head,  quite  close  and  compact. 
The  outer  leaves  are  a  purplish  green,  lighter  at  tips,  and  curl  over  to 
protect  the  head  from  sun  and  to  blanch  it,  making  it  tender  and  of  best 
quality. 
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The  beads  remain  in  edible  condition  a  long  time  before  sending  np  a 
seed-stalk.    A  very  valuable  sort  for  garden  use. 

Morse.  A  lettnce  of  Simpson  type,  but  it  is  a  lar^r  and  better  grower 
and  stands  beat  better.  Promises  to  be  an  acquisition  in  the  gai^en  as 
well  as  under  glass. 

Dtoarf  White  Heart  is  a  most  excellent  Oos  variety,  blanching  well  and 
of  best  quality  and  long  standing. 

'  Hanson,  Blonde  Beautv,  Simpson  and  White  Star  are  large  growing, 
loose  head^g  sorts,  excellent  for  outdoor  planting. 

Prize  Head,  If  one  desires  a  dark-colored,  purplish  green  lettuce  of 
fine  texture  and  long  standing  quality,  this  sort  would  be  satisfactory. 

Mignonette  quite  closely  resembles  Prize  Head,  but  is  earlier  and  forms 
a  smaller,  closer  head. 


ONIONS. 

The  experimental  list  of  onions  included  twenl^-nine  American,  one 
Siberian,  one  Mongolian  and  three  Japanese  varieties. 

The  excessive  rains  of  the  season  retarded  the  growth  of  the  American 
sorts  and  prevented  their  maturing;  but  the  others  were  entirely  drowned. 

The  Bermuda  onions  are  gaining  great  popularity  for  quick  growth,  and 
laive  well  formed  bulbs. 

The  Bed  and  White  differ  only  in  color,  both  having  a  thin  skin,  crisp 
flesh  and  mild  flavor. 

Bountiful,  from  Landreth,  is  a  medium-sized,  globular  onion,  with  yel- 
low skin  and  white,  tender  flesh. 

Danvers  Yellow^  from  D.  M.  Ferry.     One  of  the  standard  varieties  for 
commercial  or  domestic  use,  producing  a  round,  firm  bulb  of  good  flavor,, 
and  fine  keeping  qualities.    By  a  careful  selection  of  seed  of  the  Globe 
type^  a  distinct  form  has  been  obtained  called  Oldbe  Danvers,  but  th&  . 
quality,  texture  and  flavor  are  the  same. 

Extra  Early  Red,  from  Ferry,  is  much  like  Bermuda  Bed,  of  medium 
size  and  flat;  very  prolific  and  uniform  in  shape  and  size.  A  good,  early 
market  variety. 

Qiganiic  (Gibraltar,  Burpee.  The  Gibraltar  is  very  similar  to  Prize- 
taker,  but  more  globular  and  of  lighter  color.  It  is  a  very  fine  looking 
oaion,  straw  colored  skin,  white  crisp  flesh  and  very  mild  flavor. 

The  Southport  Globes,  Red,  White  and  Yellow,  also  Michigan  Yellow 
Olobef  are  varieties  that  need  no  description,  as  nearly  every  gardener's 
list  includes  them.  They  are  all  good  shaped,  prolific  and  mild-flavored 
varietiea    The  seed  was  obtained  from  D.  M.  Feny  &  Co. 

Oolden  Ball  and  Ivory  Ball,  from  Johnson  &  Stokes,,  are  two  varieties 
that  belong  to  the  Globe  class.  They  have  respectively  a  bright  yellow 
and  pure  white  tender  skin,  snow-white,  tender  flesh  and  mild  flavor. 
They  are  among  the  best  keepers. 

Qvld  Seal,  from  Landreth,  is  an  early  variety,  resembling  Extra  Early 
Red,  except  in  color,  which  is  a  bright  yellow.    A  desirable  early  sort. 

Golden,  from  Landreth.  This  is  a  very  round  variety,  rich  in  color, 
much  like  the  Danvers,  but  larger,  harder  and  a  better  keeper.  This 
seems  to  be  a  desirable  acquisition  for  the  market  gardener's  list  or 
as  a  domestic  variety.  ^ 
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Italian^  from  Ferry  &  Co.  The  white  Italian  onions  embrace  Beveral 
varieties,  viz.:  Marzajola,  Queen,  Bocca,  Silver  King  and  Portugal,  all 
baing  of  good  size,  pure  white,  tender  and  good  flavor. 

These  varieties,  if  sown  thickly,  produce  fine  pickling  onions;  but  if 
sown  very  earlv  in  hot-beds,  or  under  glass,  and  then  transplanted,  they 
will  grow  into  large,  delicious  flavored  bulbs. 

Prizetaker.  D.  M.  Ferry  &  Oo.  One  of  the  standard  varieties  that 
needs  no  description. 

The  outside  skin  is  rich  purplish  yellow;  flesh,  very  white,  tender  and 
mild  flavored;  solid  and  a  good  keeper. 

This  is  one  of  the  best  varieties  for  starting  under  sle^aa  and  transplant- 
iog;  much  work  in  that  line  was  done  this  season  with  satisfactory  resulte. 

Prizewinner,  from  D.  M.  Ferrv,  is  an  exact  duplicate  of  Prizetaker, 
except  in  color,  which  is  a  pure  wnite. 

Every  gardener  should  grow  one  of  these  varieties. 

Silverskin,  Round  White,  from  D.  M.  Perry,  is  a  valuable  early  sort,  as 
it  grows  very  rapidly,  and  is  extensively  used  for  bunching. 

It  is  very  white,  firm,  crisp  and  mild  flavored. 

Slraaburg,  from  Landreth.  This  leading  yellow  varieiy  is  globe  shaped 
a  ad  of  medium  size,  with  a  thin  skin,  and  very  tender,  mild  flavored  flesh. 

Wetherafield,  from  D.  M.  Ferry.  Among  the  red  onions  this  is  the 
variety  most  commonly  grown.  It  is  very  prolific,  large,  and  considerably 
flattened;  flesh,  purplish  white,  fine  grain,  crisp  and  tender,  but  not  es 
mild  flavored  as  some  others.    A  gooa  keeper  and  shipper. 

Yellow  Dutch,  from  D.  M.  Perry  is  nearly  identical  with  Yellow  Dan- 
vers,  but  is  a  little  later.    A  good  grower  and  shipper. 

Zittan  Giant,  from  Perry,  is  a  very  large,  yellow  onion  of  superior 
qaality. 


PEAS,  1896. 

The  thirty-four  varieties  of  peas  grown  this  year  included  several  of  the 
older  standard  sorts,  and  the  new  ones  sent  out  as  novelties  by  the  differ- 
ent seedsmen. 

The  object  was  not  to  see  how  many  varieties  could  be  grown,  but  to 
determine  which  are  of  superior  merit,  and  if  any  of  the  new  sorts  are 
some  old  varieties  renamed,  thus  aiding  the  grower  in  selecting  only 
desirable  kinds.  .  ^ 

The  seed  was  sown  April  twenty-seventh,  in  double  rows,  the  drills 
beinp;  four  inches  deep,  and  twelve  feet  long,  using  about  one  seed  to  each 
tvo  inches,  or  one  hundred  and  forty-four  tor  each  variety. 

Heavy  rains  followed  immediately,  and  packed  the  soil,  preventing  many 
of  the  sprouts  from  coming  up  and  causing  others  to  rot. 

The  varieties  Crown  Prince,  New  Life,  Nott's  Excelsior,  Benown,  Nott's 
No.  961,  and  Telephone  seemed  to  be  most  injured,  and  showed  tbe 
smallest  per  cent  of  seeds  germinated. 

The  rains  which  followed  during  the  season  afforded  an  abundant  supply 
of  moisture  and  a  good  crop  was  grown. 

The  Alaska  reached  edible  maturity  June  13,  thus  being  the  earliest 
variety. 

Peas  may  be  divided  into  seven  distinct  classes,  as  follows,  viz.: 
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Glass  I. — Plants  tall,  exceeding  four  feet;  seeds  white  or  cream  colored; 
pods  curved. 

Black-eyed  Marrowfat.  Plants  four  to  five  feet  high,  branching  at  base 
bat  very  slender.  Foliage  dark  green,  stipules  large;  pods  light  green, 
strictly  canoe  shaped,  and  blunt  at  apex,  containing  six  to  seven  spherical 
moderately  sweet  peas;  very  similar  to  the  old  White  Marrowfat,  butdiflfer- 
ing  in  having  a  curved  pod,  and  a  round,  dark  brown  spot  on  that  part  of 
the  seed  called  the  hilum;  a  little  later  coming  to  maturity. 

900  to  1.  A  new  variety  put  out  by  Landreth,  with  vines  four  to  five 
feet  high;  foliage  light  green;  stipules  large;  pods  slightly  curved  and 
very  pointed  at  apex;  small  in  size  but  containing  seven  to  eight  very 
plump,  round  peas,  with  a  sweet,  rich  fiavor.  It  promises  to  be  a  valuable 
variety. 

Class  EL. — Plants  tall,  exceeding  four  feet;  white  or  cream-colored 
seeds,  curved  pods. 

Champion  of  England,  a  true  type  of  this  class,  is  one  of  the  oldest 
varieties,  and  is  extensively  grown  for  late  commercial  and  domestic  pur- 
poses. 

Oiant-podded  Marrowfat  A  new  variety  sent  out  by  Johnson  & 
Stokes  this  season.  Plants  three  and  one-half  to  six  feet  high,  branching 
at  base,  with  stout  stems;  foliage  dark  green;  pods  dark  green,  large, 
broad,  straight,  blunt  at  apex,  and  three  to  four  inches  in  length;  peas 
large,  round,  flattened  a  little  when  old;  sweet;  generally  six  to  eight  in 
each  pod;  season  late;  quality  fine.  It  mildewed  badly  or  would  be  con- 
sidered equal  to  Champion  of  Eogland. 

Telegraph  and  Telephone  are  two  varieties  that  belong  to  this  clasa 
They  are  very  similar,  and  differ  from  Champion  of  England  in  being 
shorter  and  several  days  earlier. 

The  pods  are  large  and  plump,  containing  five  to  eleven  sweet,  highly 
flavored  peas.    They  are  excellent  medium  late,  wrinkled  sorta 

Class  III. — Half  dwarf  varieties,  two  to  four  feet  high.  Peas  smooth 
or  slightly  indented ;  white  or  cream  colored;  pods  straight,  or  nearly  so. 

Ferry's  Extra  Early  is  a  good  type  of  this  class,  and  is  nearly  iden- 
tical with  the  old  variety  Daniel  0*Kourke. 

The  vines  are  two  to  three  feet  high,  and  are  quite  vigorous  and  pro- 
ductive. Foliage  dark;  pods  dark,  goal  size,  broad,  blunt  at  apex,  usually 
five  to  six  plump,  round,  sweet  peas  in  each. 

In  quality  this  variety  equaled  Daniel  0*Rourke,  but  did  not  show 
quite  as  large  a  per  cent  of  peas. 

Eugenie.  Introduced  by  Landreth.  Vines  three  to  four  feet  high; 
foliage  dark;  very  prolific;  pods  medium  size,  light  colored  and  canoe 
shaped;  peas  four  to  eight  in  each  pod,  sweet)  and  tender.  Would  not 
recommend  it  as  a  commercial  variety,  fearing  that  it  would  not  endure  a 
drouth,  as  the  vines  are  very  spindling. 

Horsford^s  Market  Garden,  from  Ferry,  and  Market  Gardener's  Second 
Early,  from  Johnson  &  Stokes,  are  almost  identical  with  Bliss  Overbear- 
ing,  differing  only  in  having  larger  and  darker-colored  vines.  The  vines 
are  two  and  one-half  to  three  feet  high  and  very  productive.  Foliage  very 
dark.  Pods  straight,  plump,  smooth,  blunt  at  apex.  Peas,  round,  sweet, 
tender,  and  four  to  seven  per  pod.     A  good  variety  for  second  early. 

New  Life. — A  new  variety  from  Gregory.  Vines  two  and  one-half  feet 
high,  strong  growers;  foliage,  dark  greeu;  very  prolific.    Pods  long,  straight 

and  broad,  containing  from  five  to  eight  sweet-flavored  peas.     This  variety 

^  [digitized  by  VjUUV  it 


358  STiVTE    BOARD    OF    AGRICULTURE 

and  Shropshire  Hero  resemble  an  Improved  Stratagem  and  are  desirable 
acquisitions  to  a  gardener's  list  for  second  early.  They  are  very  productive 
and  of  superior  quality. 

Class  IV. — One-half  dwarf;  seeds  blue  or  bluish-white;  pods  straight. 

Z)i/?ar/ Sugar,  recommended  by  Landreth,  is  the  sole  representative  of 
this  class.  Vioes  strong,  vigorous  growers,  two  to  two  and  one-half  feet 
high.  Foliage,  light  green;  pods,  long,  straight,  blunt  at  apex,  with 
indentations  marking  the  location  of  peas.  Peas,  very  sweet,  averaging 
six  to  ten  per  pod.  The  pods  are  edible  and  are  used  the  same  as  string 
beans.    A  very  promising  variety,  prolific  and  of  high  quality. 

Class  V. — Vines  half  dwarf;  seeds  green,  bluish-green,  white  and  cream 
colored;  seeds  shriveled.    Type,  Alaska. 

Alaska.  Prom  D.  M.  Perry.  Vines,  two  and .  one-half  feet  high, 
vigoroiis,  strong  growers.  Pods,  good-sized,  containing  four  to  seven  large, 
sweet  peas.  The  Alaska  is  verv  prolific  and  reached  edible  maturity 
several  davs  in  advance  of  Daniel  O'Rourke  and  other  early  sorts. 

Crown  Prince.  A  variety  introduced  by  Johnson  &  Stokes.  Vines  two 
to  three  feet  high,  foliage  dark  green.  Vigorous  growers;  very  prolific,  in 
pods  containing  four  to  seven  large,  plump,  sugary  peas.  This  promised 
to  be  equal  to  Alaska  but  did  not  mature  quite  as  evenly. 

Daisy,  Sent  out  by  J.  J.  H.  Gregory.  Very  few  seeds  germinated.  Vines 
strong  and  vigorous,  with  dark  green  foliage.  Pods  large,  plump,  smooth, 
containing  six  to  ten  sweet,  tender  peas.  It  matured  all  its  pods  on  the 
same  day. 

Echo  Disseminated  by  W.  A.  Burpee.  Vines  two  to  three  feet  high; 
foliage  very  dark  green;  pods  long,  broad,  some  glaucous.  Peas  large,  oval 
to  spherical,  tender  and  sweet,  averaging  six  to  seven  per  pod.  Echo 
resembles  Daisy,  and  they  promise  to  be  two  valuable  early  sorts. 

Bliss'  Everbparing  at  one  time  was  a  leading  variety  but  is  now  excelled 
by  Alaska  and  other  new  sorts. 

Hancock.  Sent  out  by  Gregory,  and  Rural  New  Yorker^  from  D.  M. 
Ferry,  were  so  nearly  alike  that  no  marked  difference  could  be  detected. 
Vines  two  to  three  feet  high;  foliage  dark  green;  pods  medium  size,  con- 
taining five  to  six  peas,  of  fair  flavor  and  texture,  but  inferior  to  Alaska 
and  several  other  kinds. 

Renown.  Introduced  by  Burpee.  Vines  two  to  three  feet  high;  vigor- 
ous, and  dark  green  in  color.  Pods  large,  three  to  four  inches  long,  slightly 
curved;  peas  plump,  tender,  sweet,  averaging  four  to  seven  in  each  pod. 
It  is  well  worth  further  trial. 

Shropshire  Hero,  from  Gregory,  and  Stratagem,  from  D.  M.  Perry,  are 
old  varieties  closely  resembling  each  other,  except  that  Hero  is  a  little 
earlier.     They  are  vigorous  and  prolific  bearers  of  good  flavored  peas. 

Class  VI.  Vines  dwarf,  one-half  to  two  feet  high,  seeds  green,  bluish 
green,  or  cream  colored;  seeds  much  shriveled;  pods  straight,  or  nearly  so. 

NotVs  Eoccelsior.  Received  from  D.  M.  Perry.  This  is  a  true  type  of 
the  dwarf  varieties.  Vines  nine  to  twelve  inches  high;  vigorous,  strong 
growers;  foliage  dark  green;  pods  large,  straight,  and  blunt  at  apex;  peas 
plump,  tender,  very  rich,  averaging  six  to  eight  in  a  pod. 

Notfs  961.  Originated  by  Nott  in  1895.  The  only  difference  between 
this  variety  and  Excelsior  is  that  it  is  a  few  days  later  and  more  productive, 
making  it  a  valuable  addition  to  the  list  of  dwarf  varieties.  The  quality  is 
superior,  not  excelled  in  the  earlier  sorts. 
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Advancer.  From  D.  M.  Ferry.  A  variety  growing  a  little  taller  than 
Excelsior,  and  two  or  three  days  later.  Vines  are  dark  green  and  vigorous 
in  growth;  not  very  prolific,  but  the  peas  are  sweet,  tender,  and  of  fine 
form. 

:r  McLean's  Oem  and  Premium  Oem,  both  from  D.  M.  Ferry,  seemed  to 
be  much  alike.  Vines  one  to  two  feet  high,  vigorous  and  spreading;  foliage 
dark  ^reen;  pods  light  colored,  two  to  three  inches  long,  blunt  at  roei, 
containing  six  to  seven  plump,  tender,  sweet  peas.  The  Qems  stand  fore- 
most as  second  early  varieties. 

y  •  Tom  Thumb  Dwarf  and  Tom  Thumb  Early,  from  Ferry,  are  vwrieties 
appearing  to  be  improvements  on  King  of  the  Dwarfs.  Vines  eight  inches 
high;  vigorous  growers;  foliage  dark  green;  jxxis  straight,  blunt,  contain- 
iog  three  to  seven  peas  of  superior  Quality.  The  only  difference  between 
the  two  sorts  is  that  the  Early  seemea  to  be  more  prolific.  Both  are  good 
verieties  of  this  type,  but  not  as  prolific  or  of  as  fine  quality  as  Excelsior. 

Class  VII. — Edible  podded  varieties: 

French  Sugar,  One  of  Landreth's  new  varieties.  The  plants  are 
vdry  strong,  about  four  feet  high,  branching  at  the  base.  Foliage  light 
green;  pods,  broad,  long,  blunt  at  apex  and  slight! v  indented  between  the 
seeds;  each!containing  from  four  to  eight  round,  plump,  sweet  peas. 

MelUna  Sugar.  Sent  out  by  Ferry.  Vines  strong,  vigorous  growers, 
with  dark  foliage  and  light-green  pods;  pods  br6aa,  blunt  at  apex  and 
abort,  containing  only  four  to  six  sweet-flavored,  tender  peas. 
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PBA9.-L18T  OF  YABIBriES. 


No. 

Variety. 

Seedsman. 

1 

1 

I 

Date  first 
blossom. 

1^ 

Days. 

i 
1 

.2 

1 

6 

3 

09 

1 

1 

Advwaoer 

AlMka 

Ghampumof  Bnglmnd 

Ferry 

76 

80 
2 

16 
97 
99 
86 
26 

90 
99 
95 
98 
92 

94 
98 
92 
94 
46 

92 
06 
8 
9 
16 

96 
2 

98 
70 
26 

80 

9 

90 

92 

June   2... 
May  26...* 

June   2... 
Jnne  16... 
Jnne  17^.. 

Jnne  4... 
Hay  26... 

Jnne  14... 
Jnne  10... 
Jnne  8... 

Jnne  16... 
Jnne  18... 
May  26... 
Jnne  16... 
Jnne  6... 

May  80... 
May  26... 

Jnne  16 

5SS28::: 

Jnne  19... 
Jnne  12... 
Jnne  16... 
May  80... 
May  28... 

Jnne  16... 
Jnne  16... 
May  26... 
Jnne  U... 
Jnne  16... 

Jnne  11... 
Jnne  11... 
Jnne   8... 
May  29... 

64 

47 
64 

70 
81 

61 
60 
61 
71 
72 

72 
62 
60 
72 
62 

62 

60 
62 

68 
68 

71 
67 
71 
62 
68 

66 
78 
60 
69 
71 

67 
70 
62 
61 

12 
14 
7 
18 

6 

20 
16 
20 
12 
14 

12 
17 
16 
14 
18 

12 
18 
9 
17 
14 

16 

9 
17 
8 
8 

9 
12 
16 
17 
16 

17 
16 
9 
16 

*-7 
6-6 

ts 

4-7 

^10 
8-6 

^10 
6-7 
4-8 

8-6 
4-7 
4-6 
4-6 

^7 

6-7 
*-7 
6^ 
4^7 
6 

^7 
4-6 

6-8 
6-8 
4-6 

7-« 
4^7 
fr-7 
6-0 
6-U 

7 

6-7 

86 

t 

86 

3 
4 

Bnrpee 

Johnson  di'Stokaall 
Grogory 

28 
88 
41 

6 

87 

7 

Echo lI'l"*.*."""7.11IIIIlTy- 

Ferry . —...... 

86 

8 
9 
10 

Landreth 

Burpee 

Landreth 

I^rry 

48 
48 

46 

11 

87 

1?! 

R^^h^Hng  iBIiM) 

Giesory .    ..___._.. 

41 

18 

^tra  Early 

Franoh  Sogar i 

Gem  (McLean't) ^ 

Gmn  (Pnmiom) 

Ferry 

88 

U 

Landreth 

80 

15 

Ferry 

80 

16 

Ferry 

88 

17 

18 
19 
20 

Hanoook ... ... ... .. 

Market  Gardener'a  Second  Early 

Marrow  (Giant  Pod) „ 

Marrowflat  (Black  Eyed) 

Gregory.. _. 

Ferry 

Johneon  &  Stokes.. 
Johnson  &  Stokes.. 

ss 

iferry ............    . 

80 
89 
48 
88 

80 

22 

?f:l*^'"?^.;"/~::::::::::"::::: 

27 

2R 

Gregory 

86 

?4 

Nott'e  Ezoelalor 

Nott'i961 _ 

900  to  1 

40 

25 

84 

2ft 

Landreth 

Bnrpee. 

Ferry 

Gregory ..—....... 

Ferry 

Ferry 

Ferry 

irerry  —...«...«..... 
Ferry 

48 

27 
28 

29 

Benown 

Bnral  New  Yorker 

Shropehire  Hero—..^^.^.^^^^...  ..^o- 

80 
86 
41 

80 

Stratagem 

80 

81 
91 

Telegraph 

Telephone... . ................. 

80 
44 

33 
84 

TbmThomb  (Dwarf) 

Tbm  Thomb  (B'y)  — 

80 
88 

POTATOES. 


One  hnndred  and  sixty- five  varieties  of  potatoes  were  experimented  with 
daring  the  past  season,  including  foirty-eight  new  soris  sent  out  by  leading 
seedsmen.  The  balance  are  some  of  the  standard  varieties  that  have  been 
grown  several  years. 

A  few  of  the  chemical  fertilizers  were  used  and  some  work  was  done 
along  the  line  of  irrigation;  but  owing  to  the  excessive  rains  the  results 
were  such  that  no  comparison  could  1^  made. 

The  land  used  for  the  early  varieties  is  located  near  the  northwest  cor- 
ner of  the  vegetable  garden;  it  is  a  sand  loam  with  a  subsoil  composed  of 
clay  mixed  with  a  large  per  cent  of  quicksand. 
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Vines  were  grown  on  the  ground  last  season  and  after  they  were  removed 
it  was  heavily  manured  with  fine  compost,  and  plowed. 

Early  in  the  spring  the  ground  was  plowed  and  well  worked  with  roller 
and  Acme  harrow,  until,  at  the  date  of  planting  (May  16),  it  was  a  very 
firm,  mellow  seed  bed. 

The  ground  was  marked  with  furrows  three  and  one-half  feet  apart,  and 
each  variety  was  given  forty  feet  of  space  in  the  row;  two  pounds  of  seed 
were  taken  for  each  sort  and  cut  into  forty  pieces;  one  piece  was  used  for 
each  hill,  making  them  twelve  inches  apart. 

The  seed  was  aropped  by  hand  with  the  eye  up,  and  covered  about  four 
inches. 

After  planting,  the  ground  was.  rolled  and  on  the  fourth  day  it  was 
worked  with  Breed's  weeder,  which  loosened  the  crust  and  prevented  the 
growth  of  any  weeds. 

This  weeder  was  used  once  each  week  until  the  plants  were  from  five  to 
six  inches  in  height,  after  which  the  Planet  Jr.  cultivator  was  used  weekly 
or  after  every  ram,  until  the  vines  covered  the  ground.  Shallow  cultiva- 
tion was  strictly  adhered  to,  keeping  the  ground  as  level  as  possible. 

The  plot  for  the  late  varieties  is  located  in  the  northeast  corner  of  the 
vegetable  garden,  where  the  soil  is  much  stronger  in  vegetable  humus,  and 
has  a  sand  loam  mixed  with  clay  for  a  subsoil,  which  makes  it  more  fertile 
than  the  soil  in  which  the  early  varieties  were  grown.  The  preceding  crop 
was  potatoes,  and  the  ground  was  treated  the  same  as  for  the  early  sorts,, 
and  planted  June  second. 

The  same  amount  of  seed,  two  pounds,  was  cat  into  twenty-five  pieces^ 
and  given  forty  feet  of  space. 

The  planting  and  cultivating  was  conducted  the  same  as  with  the  early 
varieties. 

The  table  of  variety  tests  shows  the  results.  The  new  varieties  grown 
•in  the  test  this  year  were  obtained  from  the  following  parties: 

Peter  Henderson  &  Co.,  35-37  Cortland  St,  N.  Y.— Uncle  Sam  and  a 
variety  numbered  *J^. 

Currie  Brothers,  Milwaukee,  Wis. — Lakeside  Champion,  Snowflake  Jr., 
Milwaukee. 

B.  W.  Steere,  Carthage,  Ind.— Early  Pinkeye,  Extra  Early  Six  Weeks 
Market. 

W.  H.  Manle,  Philadelphia,  Pa.— Maule's  Early  Thoroughbred. 

Edwin  F.  Dibble  Seed  Co.,  Honeoye  Falls,  N.  Y.— Rose  No.  9,  Honeoye 
Rose. 

John  A.  Salzer,  Lacrosse,  Wis. — Inability,  Champion  of  the  World. 

Johnson  &  Stokes,  Philadelphia,  Pa. — Pride  of  the  South,  Table  King. 

A.  E.  Manam,  Bristol,  Vermont. — Enormous. 

Herrick  Seed  Co.,  Rochester,  N.  Y. — Peachblow  Seedling. 

Geo.  W.  P.  Jerrard  Co.,  Caribou,  Maine. — Country  Gentleman. 

J.  M.  Fluke,  Nankin,  Ohio. — Wise  Seedling. 

El.  L.  Olds,  Clinton,  Wis. — Vigorosa. 

Fred  E.  Young,  Rochester,  N.  Y.— King  of  Roses,  Early  Bell,  Fottler's 
Peachblow. 

Matthew  Crawford,  Cuyahoga  Falls,  Ohio. — Fiagle. 

E.  H.  Vick,  Rochester,  N.  Y. — Puritan,  Tick's  Early  Excelsior,  Napoleon, 
Good  News,  Vick's  Abundance,  Irish  Cobbler,  Stump  the  World. 

M.  A.  Crawford,  Attica,  Mich. — Michigan  Beauty,  Queen  of  the  Field. 
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E.  G.  Baxton,  Springport,  Mich. — Vick's  Early  Pride,  Orphans,  Quick 
Crop,  Vick's  Harvest  Queen,  Maggie  Murphy,  Farmer's  Alliance,  Butland 
Bose,  Sure  Crop,  White  Mountain,  American  Beauty. 

SUMMARY  OF   PROMISING  VARIETIES. 

The  varieties  that  should  rank  among  the  standard  sorts  are  mentioned 
in  the  following  lists.  Those  marked  with  the  star  (^)  grew  in  soil  that 
lacked  in  fertility  as  compared  with  the  late  plot;  which,  together  with  the 
f  a6t  that  the  early  varieties  are  lighter  yielders,  explains  the  reason  of  the 
noticeable  difference  in  the  output 

Early  Varieties, 

The  varieties  maturing  first,  and  giving  the  largest  yields,  per  acre,  were 
Irish  Cobbler  (193.37  bu.)  and  Early  Pride*  (155.5  bu.),  while  Early 
Michigan*  (155.8  bu.).  Early  Norther*  (133  bu.),  Early  Pinkeye*  (142.6 
bu.),  Early  Walton*  (150.31  bu.),  Early  Woodbury*  (145.1  bu.),  and 
Quick  Crop,*  with  a  yield  of  (134.76  bu.),  were  nearly  as  productive. 

Medium  Early. 

Bose  No.  9*  (171.05  bu.),  Early  Bell*  (145.13  bu.),  are  very  promising 
medium  sorts,  and  were  closely  followed  by  two  varieties,  uood  News* 
(132.07  bu.)  and  Acme*  (132.17  bu.),  which  are  equal  in  quality  and  nearly 
as  productive. 

Medium  Late. 

Livingston  Banner  (425.03  bu.),  Country  Gentleman  (388.75  bu.), 
Wise's  Seedling  (357.64  bu.),  Napoleon  (342.1  bu.).  Lakeside  Champion 
(336.91  bu.),  Butland  Bose  (331.73  bu.),  and  Inability  (816.18  bu.), 
Kural  New  Yorker  No.  2  (362.83  bu.),  Supplanter  (321.36  bu.),  Troy 
Seedling  (326.55  bu.),  and  Vanguard  (383.66bu.),  comprises  the  list  of  the 
medium  late  varieties. 

Late  Varieties, 

Among  the  late  sorts  the  heaviest  yielders  were.  Enormous  (502.78  bu.), 
and  Champion  of  the  World  (425.03  bu),  but  Fottler's  Peachblow,  yield- 
ing  352.46  bushels,  Maggie  Murphy  (383.56  bu.), Carman  No.  3  (300.63 bu.), 
Cayuga,  (393.93  bu.).  Great  Divide  (363.93  bu.).  Hicks  22  (399.1  bu.), 
Hicks  101  (347.28  bu.).  White  Manhattan  (404.3  bu.).  White  Prize  (378.38 
bu.),  and  World's  Fair  (336.91  bu.),  are  varieties  of  much  merit.  There  are 
many  other  varieties  that  have  been  grown  for  several  years  and  e§ce 
reliable,  notes  and  descriptions  of  which  may  be  found  in  the  previous 
bulletins. 
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TB8T  OF  YABIETIBS.    1896. 
[Yarietiee  marked  with  *  wece  planted  In  the  I 


rljplot.] 


Date 

of 

ripening. 

Yield. 

Total 
yield. 
1806. 

Average 

General 
avsrage. 

i 

Variety. 

Bnahels 
per  acre. 

Large. 

Boshels 

per  aore. 

Small. 

Bnahels 

per  adre. 

TotaL 

Abondanoe _. 

•Acme  (Allen) 

•AsmeWt) 

*Adiroodao _ -. 

Alezandar  Piolillo _ 

♦Alpha 

Ameiioan  Beanty 

Amerioan  Wonder 

•Baaotyof  Hebron 

Bill  Nye _ 

♦Baree's  Seedling 

Sept.  88. 
^^    15. 

"     18. 

"     80. 
Oct.  10. 

Sept.  6. 
Oot.    6. 

*•      80. 

"      86. 

"     28. 

Oct.  80. 
••     80. 

••      18. 
"     18. 

••      86. 

••     26. 
"     10. 
"       8. 
••     18. 
"       1. 

"      10 
"     16. 
"     80. 
"     10. 
"      12. 

••       1. 
"      16. 
"      87. 
••     26. 
"     80. 

"      88. 

••       1. 
Aog.  25. 
Sept.  10. 

*^    10. 

"      18 
"     28. 
•*      80. 
Oct.  28. 
"      26. 

"      85. 
"      26. 

"      28 

Oot.  26. 

••     80. 

Sept.  80. 

Oct.  26. 

848.8 

182.17 

109 

184.78 

806.46 

44.06 
848.61 

26J1 
176  J2 

77.76 

88.88 
119.81 
184.6 
800.68 
807  J8 

808.98 
486.08 
46  66 
46;66 
184.76 

888.75 
176.28 
88.U 
848.8 
146.18 

108JB 
88.U 
67.01 
80.84 

146.18 

186.6 
77.75 
9HM 
166.86 
184.76 

106  86 
88.11 
129.25 
111.44 
liiM 

28.6 
166  J( 

81.1 
101.07 
160.81 

98.8 
145.18 

26.91 
602.78 
268.98 

807.88 
288.48 
852.46 
106.85 
111.44 

269.16 
81.1 

182.17 
15.66 

86J8 
81.1 

41.46 

Sit 

'^ 

^  4L46 

44.06 

81.1 

18.96 

26.91 

80.78 

72.56 
86  Jl 
86.91 
86.28 
61.88 

67.88 
20.78 
88.69 
46.66 
86.91 

41.46 
88.69 
86.28 
26.91 

86.28 
26.91 
12.95 
86.91 
41.46 

81.1 

81.1 

10.86 

80.78 

15.66 

12.95 
20.78 
6.18 
8U 
U.56 

8.69 
49.66 
10.88 
86.28 
80.78 

86.28 

81.1 

41.46 

12.95 

18.96 

62.2 
10.86 
10.86 
6.18 

286.08 

168.87 

142 

166.88 

886.91 

62.19 
206.48 

86.87 
816.09 
110.81 

186.08 
160.81 
187.56 
826  JM 
828.06 

466.49 

460.94 

78.66 

68.98 

mM 

466.18 

196.67 
121.7 
296.46 
171.04 

14412 
121.9 
98.29 
106.86 
178.82 

mjss 

104.66 
111J8 
191.77 
176.88 

189.06 
119.81 
189.94 
182.17 
168.09 

41.46 
176.28 

86.28 
182.18 
166.80 

95.80 
191.78 

86.27 
689.06 
874.71 

248.61 
?69.58 
868  92 
121.80 
124.89 

821.86 
41.46 

142.68 
20.78 

"276""* 

•"aw-.26 

8n.25 

"'879'""* 
161 

mji 

864.6 
119.85 

880J6 

877.76 

"861^ 
868.75 

Ma 

'■••l87"~' 
281 J6 

'"826.76' 

277 
'"'l4b:26" 

896 

"mi" 

"288:08 

169.78 

""287"" 
188X4 
149.86 

196.71 
184.78 
191.02 
808.89 

878.18 

"217.68 
167.84 

""192".M 
194.1 
268.78 

'""178.9' 

""289.28 

*"li8.88 
199.16 

"158.10 
286.7^ 
806.71 

"u«:8" 

186.44 
"i76i2 

819.8 

""m'M 

189  J6 

166  J(l 
148.84 

Bneok  8  Ghattoe.r. 

♦Carman  No.  1  (Dep't) 

GirmanNo.8  (D^'t) 

Carman  No.  8  (Hammond).. 

Champfon'of  the  WoridirZI 

♦ClayBoee 

♦Colombian  Roee 

Colorado  Peaohblow 

Conntry  Gentleman 

Crown  Jewell 

Dronth  Proof" I.IIHII""!!!!' 

"■188J8 
888.69 

"mu 

181.4 

♦Karly  BeU  „ 

*lBMy  Rn^iff or . 

♦Fw  y  Fortune 

♦Barly  Market I 

♦Harly  Mayflowoc 

•Bariy  Miohlgao  (DepH) 

♦Barly  Minneeota ^. 

*Bariy  Norther  (DepH) 

♦Early  Norther  (Allen) 

♦Early  Norther  (Hammond) . 

♦Early  Ohio 

"^-.87 
180.06 

♦Early  Oxford 

"*166:i5* 

'"usiM 

♦Early  Peaohblow 

*  Early  Peterson 

*R«rly  PinkAyA ,  _    , 

^UfSS^.:::~:::::r.: 

♦Early  Six  Weeks  Market... 

♦Early  Thorooghbred 

♦Early  Walton 

♦EirlyWIseonsin 

♦Eirly  Woodbory 

Ellipse 

Eaormoos . 

99.97 

Farmers*  Alliance 

FiUbasket _ 

Flagle -. 

Fottler's  Peaohblow 

806.62 

♦Freeman «. 

♦^ardner^ff  Diamond.  . 

870 
848.6 

'""286:r 
'"2ab'.75 

'"246:9" 
288.94 

"168.48 
"10874 

"mM 

"iW.69 
168.15 

General  Porppee..... 

Geneeee  Co.  'King. 

♦cloodNews 7. 

OoTcmor  Bosk 
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ripening. 

Yield. 

1886. 

1806,1896. 

Geoeral 
aTatage. 

Variety. 

Bnshels 

per.  acre. 

Large. 

Boshels 

per  aora. 

Small. 

Bashels 

pec  acnre. 

TotaL 

II 

Gieat  DlTide 

Halo  of  Dakota 

Oot.  28. 

"       Z. 

"     20. 

Sept.  80. 

"  1. 
Oet.  18. 

"  25. 
Sept.  10. 
Oot.  26. 

^n. 

"      12. 
Sept.  5. 
Oot.  20. 

"     25. 

"     20. 

Aog.  26. 

Oot.  16. 

"      17. 

Sept.  26. 

Oot.  12. 

*•     28. 

"     10. 
Sept.J^. 

*•     lO" 
Oot.  10. 

••     10. 
"     12. 

"     20. 

"      26. 

"  20. 
Sept.  26. 
Oot.  22. 

"      18. 

Oot.  20. 

"  S: 

"      18. 
"      12. 
"      12. 
1. 
•*      25. 

Sept.  10. 
Oct.  15. 
Sept.  10. 
Oot.  12 
"      12. 

"      15. 
Sept.  1. 

"      20" 
Aog.  28. 
Oot.     1. 

886.98 
46.65 
248.61 
296.45 
184.76 

101.07 
899.1 

119.21 
847.28 

77.75 
88.11 
816.18 
198.37 
20.78 

46.65 
160.68 
93.3 
77.75 
124.6 

886.91 
181.41 
158.09 
426.08 
883.56 

156.5 
800.68 
98.8 
93.8 
96.^9 

207.88 
189.06 
20.78 
842.1 

U5.88 

250.16 
286.06 
08.8 
41.46 
285.08 

182.17 
119.?1 
46.66 
161.11 
264.26 

409.48 
108.66 
176.28 
41.46 
228.06 

41.46 
290.26 
100.96 

41.46 
303.22 

176.28 
134.76 
119.21 
51.88 
86.29 
862.88 

12.96 
12.96 
20.78 
46.65 
86.28 

28.88 
67.88 
10.86 
80.77 
28.5 

10.86 
7.77 
20.78 
15.56 

7.77 

28.5 

28.5 

10.86 

10.86 

86.28 

46.65 
85.91 
10.86 
2.59 
25.91 

81.1 

81.1 

15.55 

10.86 

28J6 

86.28 
28.6 
5.18 
88.11 
28.82 

16.66 

81.1 
10.86 
5.18 
28.82 

10.86 
15.56 
86.28 
16.55 
U.56 

25.91 

20.78 

81.1 

10.86 

81.1 

15.65 

86.28 

7.77 

10.86 

67.88 

20.78 
25.91 
20.78 
7.77 
10.86 
41.46 

849.88 
59.6 
264.84 
842.10 
171.04 

124.89 
466.48 
77.74 
189.98 
875.78 

88.11 

96.88 
886.91 
208.92 

28.6 

75.16 
188.18 
108.66 

88.11 
160.88 

888.56 

207.82 
168.45 
427.62 
409.47 

186.6 

881.73 

108.85 

108.66 

119.24 

848.61 
168.46 
26.91 
480.21 
llOJi 

274.71 
816.18 
108.66 
46.64 
806.40 

142.58 
184.76 
82J8 
206.66 
879.9 

486.89 
124.89 
207.88 
61.82 
259.16 

57.01 
826.54 
117.73 

51.82 
870.6 

196.96 
160.67 
189.94 
59.6 
46.65 
404.29 

294.6 

228 

828.26 

--8TO"" 

886.75 

452 

278.6 

806.75 

846.5 

'*'i84'"'* 

-afei' 

2\0Ji 
806.75 
257.6 
206.6 

'""l«.5' 
290 

811.10 
148.8 

296.79 

— mo:m 

846  J(7 
450.24 
175.62 
228  J6 

860  J4 

""iiVii" 

'""ifl7'i'* 
i42ia 

248.96 
180.58 
146.8 

"'187*91* 
829  J8 

267.01 
109J8 

5. 

HArr««t  K*n(i        ..      .  . 

2 

Harreet  Qaeen 

"Wm 

100.07 
249.49 
190.99 
80L79 
258.96 

■■"140^7* 

"la" 

141.88 

216.42 
106.28 

"*'268;d6 
201.66 

1 

HeftTT  Weight   

3- 

*Hioke'No.  12 

Hioks*  No.  22 

6 

5. 

H«ok8'  No.  71 

3- 

*Hioke*  No.  81 

.5. 

Hloks*  No.  101 

5 

^Honeoye  Roae  ......    .... 

\ 

UHnoiiiQaeep 

^ 

InabiUty      

1 

Irlih  Cobbler 

Irieh  Daley 

1 

Ironolad 

Joe  Davis 

5 

4. 

♦Jane  BatiBs 

King  of  the  BarUee 

7 
2 

*KinK  of  the  Boeee 

1 

Lakedde  Champion 

IiBceirs  Seedling 

♦Lightning  Bxpreae 

LlTingoton*s  Banner . 

1 
5 
a 

1 

Maggie  Morphy.. ^. 

809.76 

190 

810 

846.26 

188.6 

240 

"ttb"" 

'•876*i6' 
888.26 
192.6 
886.76 

846 

1 

Mammoth  Pearl 

228.17 
880.86 
200.48 

244.48 

"mi" 

"846:71 

848.46 

822.67 
2tt.76 

184.77 
810.67 
178.6 

—mH' 

12L97 
"170:9" 

••a4i7' 

187.78 
121 J8 

4 

MufnOrnpNn.  1 

8 

♦Milwankee  (Dep^t) 

3. 

^Milwankee  (Carrie) 

Miohlgan  Beaaty 

7 
1 

Holla 

MoskratChoioe "I. 

5 
3 

Napoleon 

North  Pole _ 

1 

a 

Northern  Spy 

1 

O    R.  »««nYtnoth           .        . 

ft 

♦On  Top 

5- 

One  Hondred-fold 

a 

Oregon  Pearl .. 

2 

♦Orphan*  (Dep't) 

•2 

♦Orphan  n  ^rtaxton)   ......... 

1 

pilS  Sii!!.:!^::.::.::::::: 

229.6 
876.5 

ttsiii 

218.08 
828.2 

"'"187  J8 
"■*»4:47" 

s 

Parker*s  Market 

2 

Park  Region.. 

4^ 

Peaohblow  Seedling 

♦Pearl  of  Savoy 

1 

866.5 

246.44 

187.87 

5. 

1 

♦Potato,  from  Peek "' 

Preeident  Linooin 

"'221*"" 

"206.5' 
826.5 

'"*284'*' 

841 J6 

'"IBO"*' 
218.5 

204.76 

""uo'm 
"mil' 

222.11 

809.1 

**"l4»"i7' 
189 
169.87 
804.62 

•••tt6:77- 

"'Mil 
-246i4 

•"T»:8" 

128.25 
196.18 

I 

8^ 

♦Pride  of  the  Sonth 

1 

Priie 

Z 

Priaetaker 

3 

♦Qaeen  of  the  Field 

Qaeen  of  Paris 

6- 

Qaeen  of  the  White  Honee... 
*Qaiok  Crop 

2 

1 

♦Reed's  '86:. 

2 

♦ReeTee'  Rose    

a 

♦Reetaorant 

Rnral  N.  YorkerrNo.*2*"(b'pt) 
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Dat» 

of 

ripening. 

Oct.     1. 

•*     10. 

Sept.  20. 

Oot.  10. 

1. 

Sept.  80. 

••     35. 
"      20. 
"      20. 

Oct.     2. 

"      20. 

"      18. 

Sept  ?8. 

Oot.     6. 
Sept.  25. 
Oot.     1. 
Sept.  18. 
Oot.  10 

"       1. 

Sept.  26. 

**      24. 

SSi.  I 

••  80. 
Oct.     1. 

"  1. 
Sept.  20. 
Obt.  10. 

"       1. 
Sept.  17. 
Oot.  80. 
Sept.  80. 
Oct.  16. 

"      10. 
••      10. 
"      15. 
"      IB. 

"      10. 

*•      26 

Sept.  17. 

Yield. 

Total 
yield. 
1895. 

Average 

yield. 

1896,1896. 

General 
average. 

«4<^ 

Variety. 

Bnthels 

per  acre. 

Large. 

Bnthels 

per  acre. 

SmaU. 

BnehelB 

S5 

B.  N.Y.  No.  2(Ham.) 

404.8 
202  83 
171.05 
Uft.U 
881.78 

114.08 
100.25 

88.48 
145.18 

98.3 

08.2 
295.45 
88.11 
81.1 
124.4 

821.86 
142.54 
72.66 
^.88 
826.55 

108.66 

165.86 

868.56 
134.76 
7:i.66 

62.2 
895.45 
181.41 
108.66 
207.83 

205.45 
77.75 

404.8 
51.83 

878.88 

222.88 
857.64 
836.01 
134.76 

129.58 
86:?.88 
98.8 
67.88 

77.75 

20.73 

10.86 

81.1 

67.38 

26  91 
23.82 
5.18 
10.86 
15M 

7.77 
51.81 

2.85 
10.16 
20.78 

80.78 
18.14 
41.46 
86.28 
80.73 

26.91 

16.56 

1R.55 
10J6 
25.91 

JR.50 

46,65 

81.1 

20.78 

46.65 

25.91 
20.73 
86.28 
10.86 
54.42 

41.46 
26.91 
41.46 
26.91 

28.5 
7.77 
10.86 
18.14 

482.06 
228.06 
181.41 
176  23 
899.11 

189.94 
129.57 
103.66 
155.49 
108.86 

69.97 
847.28 
90.96 
41.46 
145.18 

842.09 
160.68 
114.02 
108.60 
847.28 

129.57 

181.41 

899.11 
145.12 

96.47 

77.75 
842.1 
212.51 
124.38 
258.98 

821.86 

98.48 
440.58 

62.19 
482.8 

878.87 
888.55 
378.87 
160.67 

158.08 
870.6 
108.60 
85.52 

Uooheeter  FaTorite 

""'208""* 

215.58 

206.18 

♦Boee  No.  fc 

«Boee  Standith. 

Rutland  Rone        .     . 

«8eneoa  Beantjr ^ 

♦Signal.. „ 

293.75 

216J4 

202.84 

228.26 

204 

121.66 

286.5 

118.5 

484.26 

192 

165.96 

""m.l¥ 

186.98 
284.47 
168.78 
79.98 
289.69 

267.01 

168.41 

""mil 
"YxiM 

187.96 
lf9.98 
262.16 

217.01 

♦Snowflake  Jr.  (Cnrrie) 

♦Snowflake  Jr.  (Dep't) 

Someraet 

Stanley _ 

•  3 

♦Summit..^ 

SnpDlanter   ^    ^     ^^.. 

^SeKSg.:::i::::::.::::. 

^Telegraph ._..—. 

*TeJe^(me.  ...— . .. 

240.25 
252.6 

171.95 
299.89 

287.04 
806.46 

Tmy  flMMlllf)g 

Uncle  Sara 

1^ 

862 
800 

218.5 

822.06 
208.51 
199.28 

145.62 

266.87 
174.55 

♦Vanmard 

Vi^n  Omam  ._..    ^.    ... 

•Vfinghfvi 

v<9^>  nhampinn 

Vlok*a  Harreet  Qneen. 

Victor  Boee ?- 

815.5 

""m"' 

290 
206 
294.5 

264 

'■'a07"49 

806.68 
151.74 
867.6^ 

211 
"lYlM 

♦Vigoroea.. 

Wateon  Seedling 

White  Gem.  .  . 

♦White  LUf 

White  Manhattan 

White  lionntain 

White  Priae 

Wileon*8  Pint  Choice 

^3 
315 

847.9 

846.68 

283.01 

WlM*lk  qMMllIng 

World*e  Fair .....1. 

318.25 
819.25 

216.5 

845.81 
234.96 

187.29 

285.46 
238.91 

178.08 

Woodbury  White 

WolTerine  Baanty 

Unknown  (from  Upper  Pen.) 

*Unknown(from  U.  8.  Dept.) 

♦Stnmpthe  World 

NOTES   ON   VABIETIE8. 


Abundanoe. — One  of  the  new  medium  late  sorts,  very  prodactive.  Size, 
medinm  to  large;  shape,  oblong,  flattened;  eyes,  large,  shallow  and  open, 
with  a  pink  tint  aronnd  the  sprout  centers;  skin,  smooth,  with  a  slight 
russet  appearance;  flesh,  very  firm,  white  and  dry.  Promises  to  be  a 
valuable  variety. 

Adirondac, — Size,  medium  to  large;  shape,  flat  oblong;  eyes,  of  medium 
depth,  open  and  white;  skin,  white,  smooth,  with  a  very  flne  russet  grain 
and  a  few  small^  white  specks  on  the  surface;  flesh,  of  medium  texture,  a 
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little  spongy,  and  cream  tinted.  A  good  yielder,  growing  very  compactly 
in  the  bilL     Vines,  very  strong  and  vigorous. 

American  Beauty. — This  new  variety  is  a  strong  grower  and  a  produc- 
tive late  sort.  Size,  large;  shape,  oblong,  somewhat  flattened;  eyes  of 
medium  depth,  white  and  not  numerous;  flesh,  pure  white,  firm  and  of 
^ood  texture.  This  variety  has  the  characteristics  of  a  superior  potato  and 
IS  worthy  of  further  trial 

Champion  of  the  World. — Size,  large,  irregular,  oblong  in  shape;  eyes 
of  medium  depth,  broad  and  open;  skin,  dark,  coarse,  russet;  flesh,  a  little 
spongy  and  cream  tinted. 

Country  Oentleman. — A  very  productive  new  variety.  Size,  medium  to 
large;  shape,  oval  to  oblong,  slightly  flattened;  eyes,  broad,  shallow  and 
pink  tinted;  skin,  russet,  white,  streaked  with  pink;  flesh,  firm,  dry,  light 
cream  colored.    Season,  late.    It  has  few  superiors. 

Early  Bell, — One  of  the  promising  new  varieties.  Size,  medium;  shape, 
oval  and  slightly  flattened;  eyes,  broad,  shallow,  partly  closed,  white;  skin, 
white,  covered  with  light  colored  specks;  flesh,  dry,  solid,  firm,  of  fine  tex- 
ture and  very  white. 

Early  Excelsior. — Size,  medium  to  large;  shape,  oblong,  flattened;  eves, 
broad,  open,  shallow,  on  body,  but  of  medium  depth  on  the  seed  end;  skin, 
pink  tinted,  with  fine  russet  appearance;  flesh,  dry,  white,  fine  grained. 
A  very  promising  new  sort. 

Early  Market — One  of  the  varieties  extensively  advertised.  Size, 
medium;  shape,  short,  oval  to  round;  eyes,  shallow,  broad,  white;  skin, 
light  russet,  netted;  flesh,  dry,  white,  firm,  fine  texture.  A  variety  said  to 
be  earlier  than  the  Ohio,  but  it  was  a  week  later  this  year,  and  it  does  not 
promise  to  be  a  heavy  yielder. 

Early  Pinkeye. — A  variety  of  recent  introduction.  Size,  medium  to 
large;  shape,  fiat,  oblong,  a  little  irregular;  eyes,  shallow,  broad,  partly 
closed,  pink  tinted;  skin,  smooth,  light  pink;  fiesh,  dry,  firm,  and  white. 
Seems  to  be  worthy  of  further  trial,  as  it  is  very  attractive  in  appearance. 

Early  Puritan. — This  is  a  valuable  early  variety  on  account  of  its  high 
quality.  The  tubers  are  lon^  and  pure  white,  which  makes  them  very 
attractive.  Eyes  are  very  shallow,  and  the  tuber  is  quite  smooth;  flesh, 
white,  very  dry  and  starchy,  equal  to  the  old  variety,  Snowflake,  which 
had  no  superior  in  quality. 

Early  Pride. — A  very  strong  growing  variety,  and  considering  its  earli- 
ness,  one  of  the  most  productive.  The  tubers  are  medium  to  large  in  size, 
smooth,  having  but  few  shallow,  pink  eyes,  coming  even  with  the  surface. 
The  flesh  is  very  white,  dry  and  firm,  giving  it  points  of  superiority  that 
makes  it  worthy  of  further  trial. 

Early  Thoroughbred. — One  of  the  new  varieties  strongly  resembling 
the  original  Early  Bose,  equaling  it  in  every  respect.  Tubers  large,  long 
oblong,  very  regular  and  slightly  fiattened.  The  eyes  are  of  the  Bose 
type,  deep,  numerous  and  pink  colored,  set  in  a  smooth,  clear  pink  and 
white  skin.  The  fiesh  is  very  dry,  firm,  and  of  fine  texture.  Considering 
productiveness  and  quality  it  is  a  valuable  variety  for  market  or  home 
use. 

Enormous. — This  gave  the  largest  yield  of  any  of  the  varieties,  but  was 
inclined  to  grow  rough,  which  was  probably  caused  by  the  wet,  warm 
weather  encouraging  a  new  growth.  Size,  large,  with  small  per  cent  of 
unmarketable  potatoes.  Shape,  long  oblong,  rather  irregular;  eyes, 
numerous,  deep,  broad  and  open;  skin,  white  with  fine  russet  markings. 


Digitized  by 


Google 


EXPERIMENT    STATION    BULLETINS  367 

The  fleeh  is  very  whitei  drv,  solid  and  of  firm  texture.  It  promises  to  be 
a  good  keeper,  and  this,  taken  together  with  the  prodactiyeness,  makes  it 
a  valuable  acquisition. 

Farmers'  Alliance. — One  of  the  new  sorts  of  the  Bose  class,  but  the 
vines  have  a  stronger  growth.  The  characteristics  of  the  tuber  are  about 
the  same  as  those  of  the  Late  Rose.  A  good  yielder  and  worthy  of  further 
trial. 

Flagle. — ^A  very  lafge  growing  new  sort  with  a  bright  pink,  netted  skin. 
Shai>e,  flat  oblong;  eyes,  deep,  broad,  with  lip  projecting  over  center  of 
eye.    Flesh  very  firm,  dry  and  white.    Will  be  given  further  trial. 

Fattier^ 8  Peachblow. -^It  appears  to  be  similar  to  the  original  Peach- 
blow,  and  without  superior  qualities  sufficient  to  enable  it  to  supersede  it. 
A  large  yielder  of  rough,  irregular  tubers,  with  dry,  white,  solid  flesh. 

Qood  News. — A  round,  oval  shaped  variety,  with  medium  sized  shallow 
eyes  tinted  with  pink;  skin,  white,  specked  with  light  dots;  flesh,  of  good 
color  and  fine  texture.     Quite  attractive  and  medium  in  productiveness. 

Honeoye  Rose. — A  seedling  of  the  Victor  Bose,  running  back  to  the 
original  Early  Bose  for  its  parentage.  The  tubers  average  larger  than  the 
Early  Bose,  and  are  more  oblong  in  shape.  Eyes,  broad,  open,  rather 
deep  set,  shading  from  pink  to  deep  red  color;  skin,  pale  pink  and  finely 
netted  The  fiesh  is  white,  firm  and  dry.  Owing  to  its  being  as  early  as 
the  Early  Bose,  and  of  better  shape,  it  is  boimd  to  be  a  valuable  new 
variety. 

Inability. — Tubers  of  medium  size;  oblong  and  irregular  in  shape;  eyes, 
deep,  open,  few  in  number;  skin,  white,  smooth,  specked  with  small  light 
dots;  flesh,  white,  a  little  spongy. 

Irish  Cobbler. — ^A  new  early  variety,  for  which  great  claims  are  made. 
In  shape  it  resembles  the  Early  Ohio.  The  skin  is  of  a  creamy  white  tint, 
slightly  netted;  eyes,  strong,  well  developed,  but  slightly  depressed;  flesh, 
white,  firm,  and  when  cooked  very  floury.  It  ripens  about  the  same  time 
as  the  Ohio,  but  is  much  more  productive. 

King  of  the  Roses. — One  of  tne  new,  oblong,  Bose  varieties  of  consider- 
able promise.  The  tubers  are  re^lar  in  shape,  of  medium  size,  with  a 
clear  pink  skin.  Eyes,  broad,  nearly  closed,  and  of  average  depth.  The 
firm,  drv,  fine  textured  fiesh  makes  it  a  desirable  table  sort,  and  it  seems 
destined  to  be  a  valuable  addition  in  the  Bose  growing  localities. 

Lakeside  Champion. — This  seems  to  be  a  potato  that  will  gain  promi- 
nence among  the  late  market  varieties.  It  is  a  strong  grower;  vines  of  an 
ujpright,  vigorous  habit;  size  of  tubers  large,  with  very  few  small  ones. 
Tneir  shape  is  long,  oblong,  fiattened;  eyes  are  few  in  number,  deep, 
partly  closed,  and  pink  to  red  in  color;  skin,  white,  shaded  with  pink,, 
smooth,  finely  netted;  flesh,  firm,  fine  grained  and  white. 

Livingston  Banner. — But  very  few  of  the  new  sorts  gave  a  larger  yield 
than  this,  and,  considering  its  good  points,  it  will  be,  without  doubt,  a 
good  market  variety.  The  tubers  are  large,  flat  ovate  in  shape,  very  regu- 
lar; eves  are  few  in  number,  slightly  indented;  skin,  light  russet,  finely 
netted;  flesh  is  very  firm,  cream  white,  and  fine  in  texture.  Appears  to  be 
a  good  keeper. 

Maggie  Murphy. — The  large  size  and  productiveness  of  this  variety  ia 
gaining  for  it  a  widespread  reputation.  The  tubers  are  of  the  Bose  color, 
light  pink,  and  very  attractive.  The  top  is  very  strong  and  vigorous  in  its 
growth;  said  to  be  especially  adapted  to  sandv  soiL  Considering  its  size,, 
the  grain  is  good,  and  the  flesh  very  white  ana  dry. 
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Michigan  Beauty.  Tubers  small;  oval,  oblong;  eyes  shallow,  partly 
closed;  skin  white  and  smooth; flesh  white,  firm  and  of  good  texture.  Not 
very  promising,  bnt  will  be  given  further  trjaL 

Napoleon.  A  medium  late  variety,  with  the  essentials  required  for  a 
standard  potato.  Tubers  are  large,  flat,  ovate  and  very  regular;  eyes  open 
and  shallow;  skin  pure  white;  flesh  very  white,  but  it  is  a  little  spongy 
and  showed  some  indications  of  rot  in  the  hills. 

Peaohblow  Seedling.  A  recent  seedling  of  the  Old  Peachblow  and 
nearly  identical  with  Fottler's  Peachblow.    Not  very  promising. 

Pride  of  the  South.  One  of  the  earliest  new  varieties,  but  aside  from 
its  earliness  it  is  not  of  any  special  value,  as  it  is  lacking  in  productive- 
ness. Tubers  are  small  to  medium,  oval  shaped,  with  few  very  shallow 
open  eyes.     The  skin  is  pure  white;  flesh  firm,  white  and  dry. 

Hose  No.  9.  Another  of  the  Bose  varieties  that  promises  to  be  of  much 
value.     Tubers  are  large,  well  formed,  attractive  and  of  good  quality. 

Roie  Standish.  Tubers  medium  to  large,  oblong  fla^ned;  eyes  shal- 
low; skin  very  pink,  thin;  flesh  fine  grained,  white  and  dry.  Not  of 
especial  value.  • 

Stump  the  World.  A  very  attractive,  snow-white  potato  of  medium 
«ize,  but  it  is  lacking  in  productiveness.  The  quality  is  good  and  it  will 
be  given  further  triaL 

Table  King.  One  of  the  most  promising  new  varieties,  although  not 
very  productive.  In  size  it  averages  about  the  same  as  the  Ohio,  and  is 
very  similar  in  shape.  The  skin  is  a  light  russet  color,  with  few  shallow 
eyes;  flesh  very  firm,  white  and  dry,  with  a  fine  texture.  It  has  few 
superiors  in  quality. 

Uncle  Sam.  An  attractive  white  potato  that  will  be  given  further  trial. 
A  strong  grower;  good  size;  refs^ilar  shape,  but  a  little  coarse  and  watery. 

Harve^  Queen.  None  of  the  new  late  varieties  are  more  desirable. 
The  tubers  are  large,  round-oblong,  slightly  flattened;  eyes  few  and  shal- 
low; skin  white  with  a  fine  netted  russet  coating  whicn  usually  marks  a 
potato  of  superior  qualities.  The  flesh  is  very  dry,  white  and  of  fine 
texture.    A  strong  grower  and  of  average  productiveness. 

Vigoroaa.  One  of  the  new  varieties  that  possess  merit  sufficient  to 
warrant  further  trial.  An  early  white  potato  of  medium  size,  cylindrical 
in  shape,  with  few  deep,  open  eyes.  Skin  smooth,  white,  with  light  pink 
markings;  flesh  very  white,  but  a  little  inclined  to  be  spongy. 

Wise* 8  Seedling,  A  remarkably  strong  growing  variety;  stalks  larse 
and  vigorous,  with  an  upright  habit.  Size  of  the  tubers,  large  and  a  little 
incline  to  be  rough;  shape,  long  to  oblong,  rather  irregular;  color,  white 
tinted  with  pink;  eyes,  darker  in  color,  shallow  and  few  in  number;  flesh 
very  firm,  dry  and  white  and  appears  to  be  a  good  cooker  at  any  season  of 
the  year. 

^.  Although  tested  under  rather  unfavorable  circumstances,  this 
new  early  variety  was  quite  productive  and  it  seems  likelv  to  become  one 
of  the  leaders.  The  tubers  are  large,  smooth  and  very  white,  with  sljgl^t 
pink  markings;  eyes  large,  strong,  partly  closed,  rather  numerous.  The 
flesh  is  very  solid,  creamy  white  and  of  superior  texture.  Will  be  given 
further  trial. 

WHBBB  SHALL  WB  OBTAIN  OUR  S£ED? 

It  is  claimed  by  some  seedsmen  that  to  insure  the  largest  crop  of  pota- 
toes the  seed  should  be  northern  grown,  while  others  claim  that  tubers 
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grown  on  muck  land  are  stronger  and  will  produce  more  vigorous  plants 
and  a  larger  yield  of  tubers. 

As  a  test  along  this  line,  several  varieties  grown  in  Northern  Minnesota 
were  secured' and  compared  with  potatoes  grown  in  Southern  Michigan  on 
muck  land,  and  others  of  the  same  varieties  grown  here  on  a  sandy  loam. 

The  site  selected  was  a  part  of  the  early  plot,  located  in  the  northwest 
portion  of  the  vegetable  garden.  Two  rows,  two  hundred  and  forty  feet 
long,  were  taken  for  each  variety,  and  twelve  pounds  of  seed  was  used  per 
row,  the  system  of  planting  and  culture  being  the  same  as  with  the 
other  varieties. 

Early  Norther,  from  Minnesota,  showed  a  gain  of  ten  per  cent  over 
seed  grown  on  muck  land,  while  Acme  gave  an  increase  of  thirty-two 
bushels  per  acre  over  the  southern  seed. 

Early  Michigan  and  Rural  New  Yorker  No.  2,  grown  on  muck  land, 
made  about  the  same  showing  over  the  seed  grown  here  in  a  sandy  loam, 
but  it  was  undoubtedly  due,  at  least  in  part,  to  the  fact  that  the  other  seed 
was  stored  in  pits  while  ours  was  kept  in  a  common  cellar,  and  had  become 
somewhat  shriveled  before  it  was  planted. 

The  Colorado  beetles  were  very  troublesome  this  season,  which  necessi- 
tated several  applications  of  Paris  green;  while  the  plants  were  small  it 
was  applied  with  a  powder  gun,  but  after  they  were  half  grown,  land 
plaster  was  used  in  the  proportion  of  one  hundred  pounds  to  one  of  the 
poison.  Water  was  also  used  at  the  rate  of  one  hundred  gallons  to 
one-half  pound  of  Paris  green. 

The  entire  crop  of  potatoes  was  treated  with  Bordeaux  mixture  to  pre- 
vent the  working  of  the  early  leaf  blight,  with  satisfactory  results. 


RADISHES. 

Seed  of  the  forcing  varieties  was  planted  in  the  hot  bed  early  in  March 
to  determine  their  value  for  the  purpose  named. 

The  forcing  sorts,  with  but  few  exceptions,  are  of  much  the  same  type. 
All  are  of  small  size  and  quick  maturity.  The  form  differs  from  round 
turnip  to  olive  shaped  or  half-long  taperiug;  the  color  from  white  or 
jrellow  to  all  shades  of  red,  scarlet  and  crimson.  The  flesh  of  some  var- 
ieties is  more  crisp  and  tender  than  that  of  others,  and  remains  longer  in 
that  condition.  The  time  required  to  produce  salable  roots,  and  the  size 
to  which  they  will  grow  before  becoming  pithy,  are  of  importance  in 
selecting  kinds  to  grow  for  this  purpose. 

Carmine  Turnip^  Non  Plus  Ultra,  Round  Deep  Scarlet,  Scarlet  Qlobe^ 
Startle  and  Twenty  Days  Forcing  are  quite  similar  in  form,  but  differ 
in  color,  size,  quickness  of  growth  and  crispiness  of  flesh.  Of  these 
Startle  was  the  first  to  mature.  It  is  of  a  bright,  scarlet  color,  and  the 
flesh  is  crisp  and  tender.  Non  Plus  Ultra  is  a  little  later  than  Startle,  but 
has  whiter  flesh,  and  is  better  in  quality.  Its  season,  however,  is  short, 
and  it  must  be  pulled  at  once. 

Carmine  Turnip,  Round  Deep  Scarlet  and  Tvcenty  Days  Forcing 
matured  at  the  same  season,  and  are  mush  alike  in  general  appearance. 
Twenty  Days  Forcing  is  considerably  larger  in  size  than  the  others. 
Scarlet  Olobe  was  the  last  of  the  group  to  reach  its  growth,  but  the  slight 
difference  in  time  of  maturity  was  more  than  made  up  in  the  increase  of 
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size,  it  being  nearly  twice  as  large  as  any  other,  and  the  flesh  was  crisp 
and  tender. 

Deep  Scarlet  Olive  Shaped  and  Rose  Olive  Shaped  differ  from  the 
group  above  described  in  having  roots  oval  in  form,  and  longer.  They  are 
as  early,  and  in  bunching  will  pack  more  closely  than  the  turnip  rooted 
radishes. 

French  Breakfast  produces  roots  that  are  two  inches  or  more  lone^ 
obovate  in  form,  bright  red  in  color,  with  lower  part  white.  It  is  quick 
maturing,  attractive  in  appearance,  and  good  in  quality.  Quite  generally 
grown  as  a  forcing  sort. 

Golden  Qlobe  and  White  Olive  Shaped  are  not  largely  grown  because  of 
their  color. 

Long  Brightest  Scarlet  This  sort  is  almost  as  quick  growing  as  the 
smaller  sorts,  is  as  attractive  in  appearance  and  as  good  in  quality,  while 
the  largely  increased  size  is  a  point  of  great  superiority. 

All  me  varieties  of  radish  were  sown  in  the  open  ground  May  12.  The 
following  table  gives  the  date  of  maturity  of  the  several  sorts  grown. 


Variety. 

Seedsman. 

Date 
of  edible 
maturity. 

Carmine  Tarnlp 

Deep Soariet OUye  Shaped.. 

Vaoghan. 

Ferry 

Jane      S 
5 

French  Breakfast 

5 

Gold«i  Globe 

tt 

tl          7 

Gray  Sammer  Toroip  Booted 

ti 

]• 

HaIf-lon«  Black  Winter 

** 

Jaly       8 

Lone  Black  Sammer            -•      - 

u 

"         7 

Long  Brighett  Scarlet  White  Tipped 

tl 

Jane      6 

Long  White  Naples 

*l 

"      a 

Non  Pine  Ultra * 

»» 

4 

Boee  China  Winter 

It 

Joly       » 

Boee  Oliye  Shaped 

It 

Jane      5 

Round  Deep  Scarlet 

tl 

6 

Soariet  Globe , 

tl 

"         6 

Soariet  Tomip  Booted 

II 

5 

Startle 1 

Johnson  &  Stokes 

••          2 

Stattgart  White  Giant 

Ferry 

Jnly       6 

Twenty  Days  Forcing 

White  Chartier 

Vaoghan 

Henderson 

Ferry 

Jane      5 
15 

White  China  Winter 

Jaly      11 

White  Olive  Shaped 

Jane      6 

White  Straebanr 

•I 

20 

White  Sammer  Tamip 

i» 

16 

White  Tnmip  Booted 

it 

» 

White  Vienna 

20 

Teliow  Sammer  Tnmip 

11 

IS 

Siberia  . ..::::::::::::::::::::::::: 

Oregon  Ag.  Col. 

20 

Mongolia  No.  1 

28 

Mongolia  No.  2 

It        It      It 

21 

Japan  Nox  \ .... 

It        It      It 

Jaly       6 

Japan  No.  2 

•  4                     It              14 

"        16 

Japan  No.  8 

tt        tt      tl 

1« 

Unless  the  sdil  where  radishes  are  grown  is  sandy  and  rich,  the  roots 
grow  too  slowly  and  become  tough  and  wormy.  For  this  reason  some  of 
the  smaller  growing  sorts  described  among  the  forcing  varieties  would  give 
better  satisfaction  to  plant  in  the  home  garden.  The  seed  can  be  sown 
every  week  or  ten  days  and  a  good  succession  of  table  radishes  obtained 
throughout  the  season.  ^ 
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Of  the  larger-growing  radishes,  Long  Scarlet  Short  Top,  Chariier  or 
Rose  China  among  the  reds,  and  White  Naples  or  White  Vienna  of  the 
whites  are  recommended  for  general  growing.  If  a  medium-sized  yellow 
skinned  sort  ia  desired,  Yellwjo  Summer  Turnip  is  good. 

Winter  radishes  are  but  little  grown,  no  douot  b^use  their  good  qual- 
ities are  not  generally  known.  While  their  flavor  is  quite  sharp,  they  will 
keep  through  the  winter  and  are  most  excellent  as  a  relish.  Usually  the 
white  sorts  are  the  better  keepers.  The  seed  should  be  sown  quite  late, 
say  the  last  of  August,  so  that  the  growth  may  not  become  tough  and 
pithy.; 


•-^-^  SQUASH, 

The  difficulty  experienced  in  getting  the  young  squash  plants  well  estab- 
lished and  beyond  the  attacks  of  the  striped  beetle  has  deterred  many 
from  planting  this  vegetable.  When  the  number  of  hills  is  limited,  per- 
haps nothing  would  be  found  more  satisfactory  than  box  frames  made 
about  one  foot  square  and  the  tops  covered  with  wire  screen  or  mosquito 
netting.  Place  these  frames  over  the  hills  before  the  plants  come  up  and 
leave  them  there  until  the  growth  fills  the  boxes.  When  the  boxes  are 
removed  the  plants  are  usually  so  far  alon^  that  they  will  withstand  the 
attacks  of  the  beetle.  Wood  ashes,  with  which  a  few  drops  of  turpentine 
have  been  mixed,  dusted  on  the  plants,  we  have  found  effective  in  driving 
the  beetles  awa^.  The  squash  bug  begins  to  attack  the  plants  when  they 
are  of  some  size.  This  is  a  very  difficult  pest  to  combat  successfully. 
Squash  plants  are  very  tender  and  insecticides  that  would  kill  the  bugs 
would  also  kill  the  plants.  If  boards  are  placed  on  the  ground  close  to  the 
vines,  most  of  the  bugs  will  crawl  under  them  for  protection  during  the 
nifi'ht.  Early  in  the  morning  the  boards  may  be  turned  over  and  the  pests 
kiUed. 

VARIETIES. 

Of  the  early  sorts  Crookneck  and  Bush  Scallop  are  generally  grown. 
While  the  quality  of  the  early  sorts  is  not  equal  to  that  of  the  winter 
varieties,  yet,  because  of  being  ready  for  use  long  before  the  later  kinds, 
they  should  have  a  place  in  every  garden. 

Straightneckf  Yaughan,  as  grown  here  the  past  season,  promises  an 
improvement  in  increased  size,  with  less  of  the  curve  that  marks  the 
Orookneck, 

There  is  a  class  of  squashes  with  flesh  of  good  quality  that  mature  in 
the  fall  and  are  good  winter  keepers.  Delicata,  Perfect  Gem,  Fordhook 
and  Cocoanut  are  among  the  better  sorts  of  this  class  and,  as  the  plants 
can  be  depended  upon  to  bear  a  large  crop,  they  should  be  much  more 
largely  planted  for  home  use  than  they  now  are. 

With  most  squash  growers  Hubbard  is  the  variety  grown  for  winter  use^ 
Marblehead  is  a  sort  having  a  grayish-white  ekin  with  a  nearly  smooth 
surface,  and  while  somewhat  smaller  in  size  than  Hubbard,  has  less  waste 
in  preparing  for  use.  The  plants  are  as  productive,  the  flesh  as  dry  and 
as  thick  as  the  Hubbard,  and  even  better  in  quality.  It  ripens  a  little 
earlier  than  Hubbard  and  should  be  largely  grown  as  a  late  keeping  sort. 
Pikers  Peak  is  also  an  excellent  winter  squash. 
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SWEET  CX)RN. 

Tae  test  of  yarietiee  in  sweet  corn  included  thirty- two  kinds,  consisting 
of  the  leading  standard  sorts  and  many  of  the  new  ones  sent  out  by  differ- 
ent seedsmen.  The  corn  was  planted  Jane  eighth,  in  rows  forty-two 
inches  apart,  with  five  kernels  in  each  hill.  The  temperature  and  moisture 
were  sucn  that  the  seed  germinated  very  quickly  and  a  large  per  cent  grew. 

Adams*  Extra  Early^  from  Landreth,  was  the  first  variety  to  reach 
maturity;  although  it  is  not  strictly  a  sweet  corn,  yet  for  family  use,  or 
early  market,  it  does  very  well.    The  ears  are  six  to  eight  inches  in  length, 
well  tipped  and  filled  with  twelve  rows  of  plump,  broad,  tender,  juicy  ^ 
kernels. 

Bonanza.  One  of  Vaughan's  medium  varieties,  has  a  very  small  cob. 
The  kernels  are  long,  broad,  pure  white,  tender  and  rich  in  sugar  proper- 
ties.    Its  edible  mainaritv  is  of  long  duration,  making  it  a  valuable  sort. 

Gaiifomia,  from  Childs,  is  very  similar  to  Stowell's  Evergreen,  but 
does  not  have  merit  enough  to  take  its  place. 

Champion  is  a  new  variety,  sent  out  by  Vaughan,  that  is  promising  as 
an  ^*arly  sort  The  ears  are  large  and  long,  well  covered 'with  twelve  rows 
of  snow  white,  plump,  sweet  kernels,  set  on  a  small  cob.  The  hull  of  the 
kernels  is  very  thin. 

Chicago  Market,  from  Yaughan,  is  one  of  the  old  commercial  varieties; 
it  is  very  prolific  and  of  fair  quality. 

Concord,  from  Yaughan,  is  another  standard  varieW  with  market 
gardeners  and  it  needs  no  description  to  gain  friends.  One  of  the  best 
medium  season  varieties. 

Country  Gentleman,  from  Maule,  is  an  established  variety  that  needs  no 
praise,  as  the  small  cob,  irregularly  covered  with  long,  plump,  cream 
white,  sweet  kernels  distinguishes  it  from  other  varieties.  Its  uneven  time 
of  maturing  makes  it  valuEible  for  the  home  garden.  A  common  nkme  for 
it  is  Shoe  Peg,  on  account  of  the  shape  of  the  kernels,  and  their  not  being 
in  rows. 

Gory,  White  Cob,  Yaughan.  This  was  the  first  strictly  sweet  com  that 
reach^  maturity.  It  differs  from  the  old  Cory  variety  only  in  the  color 
of  its  cob;  size,  shape,  texture  and  flavor  are  the  same. 

Dawn,  Johnson  &  Stokes.  A  variety  larger  than  Cory,  maturing  four 
days  later;  ears  well  filled;  kernels,  cream  white,  large,  deep,  sugary  and 
very  juicy;  rows,  twelve  to  sixteen  in  number. 

Egyptian,  from  Henderson,  is  a  strong,  coarse  grower;  ears  very  large, 
white  and  well  covered;  kernels,  broad,  plump,  deep  and  of  a  peculiar  rich 
flavor.     It  IS  a  good  variety  for  gardeners  or  for  canning  purposes. 

Fordhook,  one  of  Burpee's  specialties,  matured  about  the  same  time  as 
Diwn.  The  ears  are  about  the  same  size  as  those  of  Cory,  and  they  differ 
but  little  except  in  the  oval  shape  of  the  kernels. 

Fottlers,  sent  out  by  Yaughan,  is  a  few  days  later  than  Cory,  and  suck- 
ers badly.  The  ears  are  seven  to  nine  inches  in  length  and  are  well  cov- 
ered with  com  rich  in  sugar. 

First  of  All,  from  both  Maule  and  Barpee,  is  one  or  two  days  earlier 
than  White  Cory,  but  there  is  little  difference  between  them. 

Cold  Coin,  from  Yaughan,  in  growth  and  development  is  very  much  like 
Stoweil's  Evergreen,  but  is  not  equal  to  it  in  quality.  The  ears  are  large 
and  well  611  ed  with  yellow  kernels.  ^  j 
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Hickox  Hybrid,  Maule,  ia  one  of  the  best  varieties  for  canning  or  dry- 
ing; it  is  very  prolific  and  flhrinkg  but  little  in  the  can  or  in  drying.  The 
ears  are  large;  cob  small;  kernels  very  white,  sugary  and  well  filled  with 
milk. 

Honey  Dew,  introduced  by  Childs,  is  an  early  eight- rowed  variety  with 
email  ears  covered  with  long  thick  husks.  The  kernels  are  plump  and  ten- 
der, but  it  is  not  as  desirable  as  some  other  sorts. 

Improved  Euby,  Burpee.  Its  only  peculiarities  are  the  dark  red  stalks 
and  husks;  ears  are  large,  well  filled  with  pure  white  kernels  of  delicious 
flavor.    A  fair,  medium  late  variety. 

La  Crosse,  Salzer.  A  hardy  and  productive  sort  maturing  well  devel- 
oped ears,  medium  length,  with  ten  rows  of  broad,  plump  kernels;  not  of 
extra  quality. 

Landreih  Market,  Landreth.  The  leading  feature  of  this  com  is  the 
length  of  the  ears,  averaging  eight  inches,  and  they  are  well  filled  with 
eight  rows  of  round,  plump,  good  sized  kernels.  It  is  not  a  true  sugar 
corn,  but  is  of  the  same  nature  as  Early  Adams. 

Landreth  Sugar,  from  Landreth,  is  a  very  promising  variety.  The  ears 
are  large,  growing  very  low  on  the  stalks;  grain  very  narrow,  long,  white 
and  sugary,  remaining  milky  for  a  long  period,  which  makes  it  desirable 
for  canning  or  continuous  marketing. 

Leets,  obtained  from  D.  M.  Ferry  &  Co.,  is  about  a  week  later  than 
Oory.  The  ears  are  larger  than  those  of  the  earlier  sorts;  cob  small; 
kernels  long  and  rich  in  sugar.  It  lasts  well  and  is  a  good  medium  early 
variety,  but  it  is  not  equal  to  Country  Gentleman  and  some  of  the  other 
varieties  in  flavor. 

Mammoth,  Henderson,  grew  the  largest  ears  of  any  variety,  and  matured 
about  three  days  later  than  Stowell's  Evergreen,  making  it  a  valuable  late 
sort.  The  ears  are  covered  with  long,  broad,  plump,  milky,  tender  kernels 
that  are  rich  in  sugar. 

Minnesota,  from  Ferry,  is  a  variety  maturing  between  Cory  and  Concord. 
It  is  better  in  quality  than  the  former,  and  the  ears  are  larger.  The  lead- 
ing characteristic  is  the  dense  covering  of  the  ears  with  long  thick  husks, 
and  the  broad  flat  form  of  the  kernels. 

New  England,  another  variety  from  Ferry,  grows  a  very  long,  slim  ear, 
well  covered  with  broad,  tender,  sweet  kernels,  but  it  is  less  desirable  than 
Minnesota  and  other  varieties.    Much  shriveled  when  dry. 

Nonesuch,  from  Johnson  and  Stokes,  is  one  of  the  medium  varieties;  a 
strong  grower;  ears  of  good  size,  with  pink  cobs,  but  with  very  white 
kernels  that  are  tender  and  sweet.  The  leaves,  stalks  and  the  cob  end  of 
the  kernels  are  tinged  with  pink. 

Northern  Pedigree,  from  Salzer,  is  a  very  dwarf-stalked  variety,  with 
email,  plump  ears,  covered  with  deliciously  sweet  kernels;  sweeter  than 
Cory  but  not  as  productive. 

Quincy  Market,  sent  out  by  Gregory,  is  almost  identical  with  Crosby, 
except  that  it  is  a  few  days  earlier.  The  quality  is  about  the  same,  but  the 
flavor,  if  anything,  is  a  little  better.    An  excellent  variety  to  follow  Cory. 

Roslyn  Hybrid,  from  Henderson.  This  variety  is  a  valuable  medium 
late  sort,  remaining  in  edible  maturity  a  long  time.  Its  growth  is  much 
like  Stowells'  Evergreen.  The  ears  are  large,  long,  well  filled  and  covered 
with  broad,  deep  kernels  of  fine  quality,  tender  and  milky. 

StowelVs  Evergreen,  Vaughan,  is  a  standard  variety,  and  by  many  con- 
fiidered  to  be  the  best  sugar  com  grown.    The  ears  are  very  large  and 
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lon^;  kernels  broad,  deep,  of  cream  white  color,  tender  and  very  sweet. 
Its  length  of  edible  maturity  is  one  strong  point  in  its  favor. 

SugaVf  Earljfy  is  one  of  Vaughan's  introductions  for  this  year,  and 
appears  to  be  nearly  identical  with  First  of  All  and  Vermont  Extra  Early. 

Vermont  Extra  Early,  Vaaghan.  ^  It  grows  strone  stalks  which  aver- 
age one  good  ear.  The  ears  are  a  little  larger  and  longer  than  those  of 
Cory,  but  they  have  a  larger  cob.  The  kernels  are  of  good  length,  well 
rounded,  plump,  juicy,  and  as  sweet  as  any  of  the  earlier  sorts.  It  is 
preferable  to  Bed  Cory. 


TOMATOBa 

The  seed  was  sown  in  the  forcing  house  March  19.  When  ready  the 
young  plants  were  removed  to  boxes  and  set  in  the  open  ground  Mav  27 
and  i^.  The  rows  were  five  feet  apart  and  the  distance  between  the  plants 
in  the  row  was  four  feet.  The  plants  grew  very  luxuriantly  and  bore  large 
crops  of  fruit.  The  tomatoes  were  remarkably  free  from  rot  and  no  spray- 
ing was  required. 

In  the  table  below  will  be  found  the  date  of  first  fruit  ripening;  the  pro- 
ductiveness of  each  sort,  compared  in  percentage,  taking  varieties  produc- 
ing the  largest  crop  at  100  per  cent;  the  part  of  the  whole  crop  ripe  Sep- 
tember 15,  at  which  time  a  frost  may  usually  be  expected,  and  the  average 
weight  of  a  single  ripe  fruit  of  each  variety  computed  by  weighing  a  large 
number  of  tomatoes  and  averaging  their  weight.  By  taking  the  per  cent 
of  productiveness  with  the  pai^  of  the  crop  ripe  September  15,  and  the 
average  weight  of  a  fruit,  a  fair  comparison  of  the  several  varieties  may  be 
made.  ( C )  in  the  table  of  seedsmen  indicates  that  the  variety^  has  been 
grown  here  at  least  one  year  and  that  the  seed  is  of  our  own  saving. 


TOMATOES. 


Variety. 


Acme 

AdTBDoe 

Alaxander . 

Atlantio 

B.  B. 

B)aat7 

HnwdjrwiiM ..  .  .. 

Bri«fat&  Early 

I'taemin , 

CoDQoeror 

Cfimaon  Cushion. 

Croas  No.  1 

Cfoaa  No.  S 

Croae  No.  8 

Diybraak... 

Damoorat 

Dwarf  Ariatoerat . 
Dwarf  Champion, 

FaTorita. , 

Farrla  Wheel 


Vaaghan  (o) 

CoUege 

Delaoo  Moore 

Bnekbee  (c) 

Jokns'n  &  Stokea  (o) 

Vaogban  (e) 

Oollrge 

Dteor 

Thorbom  (c) 

Thorbom  (c) 

Henderacm  (e) 

Va.  A«rl.  Coi.  (o)... 
Va.  Agrl.  Col.  (e)... 
Va.  Agri.  Coi.  (o)..- 
Drear 

Thorbom  (o) 

Bnokbee  (o) 

Vaaghan  le) 

Vaaghan  (o) 

College 


Arerage 

Date  of 

first 
ripening 

Pro- 

dnotiTe- 

neaa. 
Percent. 

Per  cent 
of  erop 

8eqp?16. 

weight  of 
aungle 

fr^. 
Oonces. 

Aog.  15... 

98 

55 

7.4 

^  11... 

88 

85 

4.4 

"       8... 

90 

90 

5.8 

"      18... 

86 

90 

6.8 

••     16... 

» 

10 

8.0 

"      16... 

70 

80 

8.8 

••      16... 

78 

20 

6.8 

"       8... 

80 

45 

SO 

"      16... 

76 

50 

10.6 

••      16... 

86 

70 

5.2 

Sept.  4... 

78 

20 

18.8 

Aijg.  86... 

90 

40 

7.0 

^   19... 

84 

45 

94 

••     19 

96 

35 

8.3 

•*     88... 

70 

25 

7.2 

"      16... 

90 

55 

8.2 

"      18... 

96 

90 

7.6 

"      16... 

66 

25 

6.4 

"     16... 

78 

50 

9.8 

Sept.  1... 

88 

20 

12.0 
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Yariety. 

nrsv 
ripening. 

Pio- 

dneUTe- 

Pereent. 

Pwcent 
of  crop 

ripe 
Septl6. 

Average 

ripe 

frnii. 

Oonoea. 

Foidhook 

Fortune  .— 

Yanghan  (c) — . 

Johnson  &  Stokea.. 
(^hilda 

»♦     16l" 
"      16... 
••      10... 

"      16... 

"       8lII 

"     16... 
••     16... 
••     16... 
"     16... 
"     20... 

"     28... 

"     16... 
••     10... 
"       8... 
"     17... 

"     16... 
"     16... 

"  ««::: 

Ang.    8... 

"     16... 

Sept.  1... 

Ang.  16... 

^   27... 

Sept.  4... 

"  16.:: 

••      20... 
"       8... 

Sept.  4... 
Aug.  16... 
Sept  10... 
Ang.  20... 
^   16... 

Ang.  10... 

Sept.lOi:: 

^5-  1::: 

::  15::: 

Ang.  i6i:: 

"     27... 

78 
W 
88 
82 
96 

60 
86 
96 
76 
98 

96 
88 
86 
90 
66 

80 
70 
ICO 
86 
88 

& 

n 

99 

100 
92 
78 

100 
90 

99 

96 
96 
96 
96 

90 
96 

72 

S 

98 
88 
04 

S 

16 
92 

26 

96 

10 
20 
50 
70 
55 

55 
20 
20 
86 
50 

70 
50 
35 
75 
85 

20 
60 
50 
85 
60 

85 
50 
25 
25 
42 

20 
65 
70 
66 
80 

35 
25 
50 
25 

80 

6 
35 

5 
65 
65 

50 
20 
5 

40 
60 

15 
45 
15 
25 
% 
85 

68 

84 

Golden  Jnbilee. 

102 

Golden  Qneen.^. „ 

Hybrid  tto.  1 

Yanghan  (c) „. 

Landreth  (c) 

Landreth  (c) 

Landreth  (c) 

Landreth  (c) 

Landreth  (c) 

ManU  (c) 

Landreth  (o) 

College...:.. 

OoUege 

YlclT- 

8.6 
5.6 

Hybrid  No.  4 

Hybrid  No.  22 

Hybrid  No.  26 

Hybrid  No.  60 _ 

Imperial. - 

LlS?Rid~:::;L"::::::::::::::~:.T::~: 

LaCroeae 

Leader „ 

6.8 
26 
30 
1.0 
9.2 

68 
66 

7.0 
64 

Lemon  Blnah 

Liber^BeU ^ 

Mi2i^™:::;:::::::::::::::::::::::~: 
Minneeota'.-irmrniiriiiriir""'.!.  .11 .-" 

Mixed  Sed  and  Fnrple  Croaa 

Thorbnm  (c) 

Yanghan  (c) 

Yanghan  (o  ........ 

Landreth 

College 

Landreth  (c) 

SiSSSf'/"?:::::~ 

8.8 

66 
60 
18.2 
4.0 
6.4 

McOoUnm'e  Hybrid 

Northern  Light.- 

NoTelty  No.  M 

•  Norelty  No.  24 

Optimna - 

Perfection 

8.4 

64 

104 

&5 

Landreth 

Landreth 

Yanghan'To)™!!!" 
(V)llege 

6.4 

1.4 
9.6 

80 

PntefrwlA^f  Iffnot^m  ....       ..^^...... 

12.6 

Fonderoea 

Fnrple  Croaa , 

Henderaon  (e) 
Landreth 

1L2 
56 

Fnrple  OliTe  Croaa 

fiandreth. , 

40 

Fnrftan 

Tborbnm  (c) 

Landreth 

Henderson  (e) 

Chllda -. 

Laodreth 

W.  Ya.  Station  (o) . 

CoUege 

Landreth  (c) 

Thorbom  (c) 

Thorbnm 

Landreth 

Johnson  &  Stokea- 
College 

Bnckbee  (c).- 

Yanghan  (c) 

Yanghan  (oVMllll. 
Yanghan  (e) 

7.4 

Red  Croaa _ 

Bnby 

92 
68 

BubyQneen.- „ 

Scarlet  Croaa -. 

fl^w^iing 

14.0 
7.4 
166 

Hhf^h 

&7 

Tan  Ton.. .^    ^  ^.....^ 

6.8 

TarraCotta 

Tborbnm — 

Three  Celled  Croaa 

64 

7.8 
4.8 

Tomato  No.  106 

Tom  Thiudb 

Tree  Tomato 

Tomer  Hybrid 

8.6 
4.0 

,1S 

Upright  Station 

Yir«n>U  Corker 

48 

8.8 

,  Yolnnteer 

Bnokeye  Stete _ 

104 
9.8 

NOTES   ON   YARIETIE8. 

The  following  are  sorts  but  recently  introduced: 

Alexander^  Delano  Moore,  Presque  Isle,  Maine.  Plants  similar  in 
mode  of  ^owth  to  AdYance,  but  the  leaflets  are  larger  and  haYe  not  the 
grayish  tm^.  Fruit  Yaries  from  round  flattened  to  OYate  flattened,  or 
often  quite  irregular;  size,  small  to  medium;  colors  Yery  OYenly  a  bright. 
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deep  red;  flesh,  a  deep  red  of  fine  grain  and  good  qnality.    Of  the  Earliest 
type,  but  more  even  in  size  and  regnlar  in  form.    Valuable  for  extreme 
earlinees,  good  color,  form  and  qnality.     Does  not  crack  or  rot  and  is  a 
very  productive  sort. 
Bright  and  Early,  Henry  A.  Dreer,  Philadelphia.    Plant  and  plant 

frowtn  closely  like  Advance,  though  perhaps  slightly  more  erect  in  habit, 
ruit  exactly  similar  to  Advance  in  form  but  will  not  average  as  large  in 
size;  the  color  of  the  skin  is  more  of  a  golden  yellow,  due  to  the  larger  size 
and  more  numerous  yellow  dots  on  the  surface.  A  few  fruits  were  ripe 
before  those  on  Advance,  but  the  general  crop  was  later  and  the  plants 
were  less  productive. 

Daybreak,  Dreer.  Plants  are  not  of  strong  growth,  rather  upright  in 
habit;  foliage  of  Acme  type,  but  the  leaf  stalk  is  larger,  and  marked  by 
having  numerous  small,  pointed  leaflets  between  larger  ones.  Fruit 
closely  of  Ignptum  type  but  the  cell  walls  are  thicker  and  the  angles  more 
prominent.    Not  as  productive  as  most  sorts.  • 

Fortune,  Johnson  &  Stokes,  Philadelphia.  Plants  of  an  upright  habit 
of  growth,  but  so  vigorous  that  they  spread  over  a  large  amount  of  space. 
Foliage  of  Acme  type,  but  the  leaflets  are  larger  and  more  deeply  cut. 
Fruit  closely  resembles  Ignotum  in  form  and  color,  but  has  thicker  flesh 
walls  and  the  skin  is  tougher.    It  is  also  later  in  ripening. 

QoJden  Jubilee,  John  Lswis  Childs,  Floral  Park,  N.  Y.  Plant  growth 
low  down,  straggling;  leaflets  large  and  coarse.  The  fruits  are  large,  round 
or  ovate,  often  somewhat  angular;  flesh  walls  thick;  cells  small  and  num- 
erous; color  a  bright  yellow  often  with  green  streaks  running  from  base  to- 
apex,  considerable  green  around  base.  Fruits  are  a  deeper  yellow  and 
flesh  much  more  solid  than  Golden  Queen.  The  plants  are  productive^ 
and  all  the  fruits  are  large,  but  are  often  scabby  at  apex  and  cracked 
around  base. 

Leader,  James  Vick's  Sons,  Rochester,  N.  Y.  Plant  of  low,  straggling 
growth;  foliage,  light  green;  leaflets,  small,  close  set,  partly  curled.  Fruite 
of  fair  size,  quite  irregular  and  angular.  While  the  first  ripening  was  not 
so  early  as  some  others,  the  bulk  of  crop  was  ripe  at  an  early  date.  Quite 
closely  of  Earliest  type  of  fruit,  though  scarcely  so  early,  and  tomatoes 
are  more  angular,  too  much  so  to  sell  well  in  market. 

Miner,  A.  A.  Miner,  Luther,  Mich.  Plants  of  largest  growth;  foliage 
of  Potato  Leaf  type.  Fruit  closely  resembles  Turner  Hybrid,  though 
scarcely  so  thick  and  the  apex  is  more  depressed.  One  of  the  most  pro- 
ductive sorts  in  the  field,  and  the  fruits  will  average  larger  in  size  than 
Ponderosa  though  scarcely  so  regular.  Flesh  solid  and  of  good  quality. 
An  excellent  tomato. 

Minnesota,  Dreer.  Plants  of  low,  straggling  growth ;  foliage  of  Ignotum 
type,  but  the  leaflets  are  smaller  and  slightly  curled.  Fruits  closely 
resemble  those  of  Dwarf  Champion,  though  the  cell  walls  are  more  prom- 
inent, making  small  angles.  Flesh  bright  red  and  of  good  quality.  The 
variety  is  very  productive  and  one  of  the  best  early  ripening  sorts,  bearing 
small  to  medium  sized  fruits. 

Novelty  No.  22,  D.  Landreth  &  Sons,  Philadelphia.  Plants  of  strongest 
growth;  foliage  closely  like  that  of  Acme,  though  the  leaflets  are  farther 
apart  and  the  texture  more  papery.  Fruit  medium  in  size,  spherical  in 
general  outline,  deep  from  base  to  apex,  the  color  varies  from  purplish  red 
to  bright  red  with  golden  dots;  flesh  of  good  color  and  quality.  The 
plants  are  very  productive,  and  while  many  fruits  are  small  the  large  crop 
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borne  gives  a  fair  yield  of  good  f mita.    We  hope  by  selection  to  improve 
the  variety. 

Novelty  No,  24,  Landreth.  The  fruits  are  of  Plum  type  and  too  small 
in  size  to  be  of  commercial  importance. 

Thorbum,  J.  M.  Thorburn  &  Co.,  New  York  city.  Plants  are  of  strong- 
est  growth  and  lie  close  to  the  ground;  the  foliage  is  of  Acme  type  but 
with  fewer  leaflets  and  are  farther  apart  on  leaf  stalk.  Fruits  are  of  good 
size,  varving  in  form  from  round  to  ovate;  color  light  purplish  red  with 
yellowish  s&eaks;  flesh  dark  color,  solid  and  of  good  quality.  A  distincL 
sort.    Type  not  fixed. 

Tomato  No.  105,  Johnson  &  Stokes.  Plants  of  very  vigorou  r 
foliage  of  Acme  type,  but  the  leaflets  are  a  lighter  green  and  vary  greatly 
in  size,  and  f raits  vary  much  in  form  and  size,  but  their  general  outline  is 
of  the  Ignotum  type;  the  color  varies  from  a  light,  bright  red  to  Acme 
color;  flesh  of  excellent  quality.  Type  not  fixed.  Nearly  all  the  fruits 
produced  are  of  good,  marketable  size.  Seed  has  been  selected  to  improve 
and  fix  the  red  type. 

Virginia  Corker.  Landreth.  Plants  of  largest  growth;  foliage  of 
Acme  type,  but  the  leaf  stalks  are  longer  and  leaflets  larger  and  farther 
apart.  Fruit  of  Ignotum  form  and  color,  though  scarcely  bo  regular  in 
general  outline.        The  bulk  of  crop  was  late  in  ripening. 

Landreth' 3  Cross-Breds,  Several  varieties  of  tomatoes  were  sent  out  by 
D.  Landreth  &  Sons,  of  Philadelphia,  under  the  name  of  Cross-Breds. 
While  the  type  of  many  of  these  is  not  fixed,  there  are  several  sorts  that 
have  much  promise.  Oareful  selections  were  made  of  the  best  fruits  of 
the  better  kinds,  and  an  effort  will  be  made  to  fix  and  improve  them. 

Of  the  sorts  grown  for  one  or  more  seasons,  the  following  are  worthy  of 
special  attention: 

Dwarf  Aristocrat  is  a  sort  resembling  Dwarf  Champion  in  plant 
growth,  but  the  fruits  are  larger  in  size,  and  of  a  bright  red  color.    The 

{)lants  are  more  productive  than  Dwarf  Champion,  and  ripened  a  much 
ar^er  proportion  of  the  crop.  Like  Dwarf  Cnampion,  it  ripens  a  few 
fruits  quite  early  and  the  bulk  considerably  later,  yet,  from  the  larger  size 
of  the  fruits  and  the  greater  plant  productiveness,  it  is  to  be  preferred  to 
that  well-known  variety. 

PotaiO'leaf  Ignotum.  Several  years  ago  a  plant  was  noticed  in  the 
Ignotum  patch  having  foliage  resembling  Turner  Hybrid,  while  the  fruit 
was  similar  to  that  on  neighboring  pleats  of  Ignotum.  Seed  was  saved 
from  fruits  of  this  plant,  and  by  careful  selection  a  new  variety  has  been 
secured.  The  fruits  are  quite  like  Ignotum  in  form,  but  they  are  larger 
in  size,  and  the  flesh  is  a  trifle  coarser  and  more  solid  at  center.  The 
plants  are  very  prqductive  and  ripen  the  greater  part  of  the  crop  quite 
early  in  the  season.    A  very  desirable  sort 

Terra  Cotta.  This  variety  is  unique  in  form  a'nd  in  color  of  skin,  and 
in  the  deep,  rich  color  of  flesh,  and  nas  been  greatly  improved  in  size  of 
fruits  by  careful  selection  of  seeds.  It  is  an  excellent  sort  for  home  use, 
but,  on  account  of  the  thin  skin  and  tender  flesh,  will  not  carry  well  to 
market 

Ignotum,  For  several  seasons  this  variety  has  been  the  one  f^wn  for 
the  general  crop.  The  fruits  are  large,  of  good  form  and  quality.  The 
plants  are  productive,  and  ripen  a  good  proportion  of  the  crop  before  frost 
comes.     The  following  sorts  are  closely  of  Ignotum  type  of  fruit,  though 


Digitized  by 


Google 


EXPERIMENT    STATION    BULLETINS  379 

differing  slightly  in  color  and  form,  in  appearance  of  plant  and  time  of 
ripening: 

B.  B ,  Brandywine,  Favorite,  Liberty  Bell,  McOoUum,  New  Stone, 
Optimns,  Perfection,  Ten  Ton  and  Volunteer. 

Acme.  This  is  one  of  the  best  sort  for  market,  where  purple  tomatoes 
are  desired.  The  plants  are  productive  and  ripen  the  purplish  red  fruits 
quite  early  in  the  season. 

Beauty,  Imperial,  Long  Keeper  and  Buckeye  State  are  quite  similar  to 
Acme,  tnough  slic^ht  differences,  mark  the  varieties. 

Ponderota.  This  sort,  though  late  in  ripening,  bears  very  large  fruits, 
having  a  flesh  somewhat  coarse  in  texture  but  of  good  quality.  If  one 
desires  a  variety  bearing  large,  solid  tomatoes  that  are  good  keepers, 
Ponderoda  would  give  satisfaction.  Ferris  Wheel  and  Crimson  Cushion 
are  much  like  Ponderosa. 

SUMMABYOF  VABIBTIB8. 

VauaharCs  Earliest  is  one  of  the  best  earlv  ripening  sorts,  though  the 
new  selection,  Alexander,  has  shown  up  remarkably  well  and  may  crowd  it 
for  first  place. 

Advance  is  a  little  later  than  Earliest,  but  the  fruits  are  smooth  and 
more  regular  in  form. 

Ruby  and  Atlantic  Prize  are  recommended  as  early  ripening  sorts 
having  fruits  of  good  marketable  size. 

Acme^  Beauty^  Ignotum,  Perfectian^  Potato-leafsLnd  Optimus  are  named 
as  excellent  sorts  for  the  general  crop. 

Miner  and  Ponderosa  bear  very  large  solid  fruits,  but  the  time  of 
ripening  is  rather  late. 

Agbioultubal  Colleob,  Mioh.,  ) 
February  15, 1897.  ) 
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FOR   SEASON   OF  1896-97. 


BY    KEN  YON    L.    BUTTERFIELD,    SUPERINTENDENT    OF  INSTITUTES. 


The  work  of  the  second  season,  ending  June  30,  1897,  under  the  pres- 
ent Institute  law,  was  in  the  main  extremely  satisfactory.  In  but  a  few 
cases  was  there  lack  of  interest  in  planning  the  Institutes,  and  in  many 
instances  there  was  manifested  positive  enthusiasm.  In  fact  the  general 
sentiment  among  the  farmers  was  of  the  warmest  friendliness  toward 
the  work. 

The  attendance  was  satisiactory  as  compared  with  the  previous  year; 
yet  thfre  is  room  for  improvement  in  this  respect.  Lack  of  advertising 
probably  had  something  to  do  with  this. 

The  details  of  our  work  have  been  much  improved.  Fewer  subjects 
on  the  program  and  consequently  more  time  for  discussion,  greater 
promptness  in  carrying  out  the  program,  better  advertising,  and  in  gea- 
tral  a  better  management  of  the  whole  Institute,  have,  we  believe,  char- 
acterized our  Institutes  this  year  as  compared  with  last. 

OUB   OBLIGATIONS. 

Too  much  credit  cannot  be  given  to  the  many  earnest  oflftcers  of  Insti- 
tute societies,  some  of  whom  devoted  days  and  even  weeks  of  valuable 
time  to  making  the  Institutes  a  success. 

Our  thanks  are  also  due  the  newspaper  fraternity  in  general  for  their 
public  spirit  in  advertising  and  reporting  the  Institutes.  With  hardly 
an  exception  they  gave  freely  of  their  space,  and  were  a  strong  factor 
in  the  success  of  the  meetings. 

We  are  also  under  the  greatest  obligations  to  the  railroads  of  the  State 
for  their  grant  of  half  rates  to  our  workers,  and  for  the  uniform  courtesy 
and  promptness  with  which  their  business  relations  with  us  have  been 
characterized. 
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CONFERENCE    OF    INSTITUTE    WORKERS. 

November  20, 1896,  all  of  the  Institute  lecturers  employed  by  the  Board 
of  Agriculture  met  at  the  College  for  a  conference  upon  subjects  con- 
nected with  the  details  of  Institute  work.  It  was  voted  a  most  valuable 
meeting,  and  unquestionably  told  materially  upon  the  character  of  the 
work  we  were  able  to  furnish  the  people  during  the  winter  following. 
The  following  program  will  show  the  scope  of  the  conference: 

PROGRAM  OF  CONFERENCE  OF  MICHIGAN  FARMERS    INSTITUTE  WORKERS,  AGRICUL- 
TURAL COLLEGE,  FRIDAY,  NOVEMBER  20.  1896. 

Aftemfmn,  Agricultural  Laboratory. 

l:45_Introductory,  Hon.  C.  J.  Monroe,  President  of  the  Conference, 
2:00— Model  lecture,  Prof.  Clinton  D.  Smith. 
2:20— Model  discussion,  carried  on  by  workers. 
3:00— Criticisms  and  comments  on  the  above. 
3:15— Brief  discussions  on  the  following  topics: 

1.  Illustrating  lectures^  Dr.  W.  J.  Beal. 

2.  Adapting  lectures  to  locations,  Prof.  L.  R.  Taft. 

3.  How  to  draw  out  discussion  from  the  farmers,  Hon.  Wm.  Ball. 

4.  State  workers  aiding  in  discussions,  Mr.  Roland  MorriU. 
3:45— The  duties  of  the  conductor,  Hon.  Chas.  W.  Garfield. 

General  discussion. 

Evening,  College   Chapel. 

♦ 

7:00— Miscellaneous  topics  for  ten  minute  discussions: 

1.  The  question  box,  Mr.  R.  M.  Kellogg. 

2.  Getting  acquainted  with  the  farmers,  Mr.  I.  N.  Cowdrey. 

3.  Women's  sections,  Mrs.  Mary  A.  Mayo. 

4.  Advertising  M.  A.  C.  and  Experiment  Station,  Prof.  C.  D.  Smith. 

5.  Granges  and  Farmers'  Clubs,  Hon.  Chas.  W.  Garfield. 

6.  Railroad  and  hotel  rates,  and  accounts,  the  Superintendent. 

^:00— Institute  principles  and  practices  in  several  states,  Kenyon  L.  Butterfleld. 
Discussion. 


ANNIVKRSAKV    MKICTINGS. 

January  11-12,  187(i,  were  the  dates  of  the  first  Fanners'  Institutes 
held  in  Michigan,  Allegan  and  Armada  both  having  meetings  at  that 
time.  It  was  thought  fitting  to  celebrate  the  coming  of  age  of  the  work 
by  special  exercises.  Allegan  and  Armada  were  without  difficulty  in- 
duced to  hold  their  Institutes  this  year  on  these  dates  (Armada  pre- 
ferring the  12th  and  13th),  and  each  devoted  an  evening  to  an  anni- 
versary meeting.  At  Allegan,  Dr.  R.  C.  Kedzie  read  a  valuable  paper  on 
the  "Starting  of  the  Farmers'  Institutes.''  At  Armada,  Dr.  W.  J.  Beal  read 
a  paper  on  "Twenty-one  Years  of  Institute  Work."  These  papers  were 
peculiarly  felicitous,  from  the  fact  that  Dr.  Kedzie  attended  the  Armada 
meeting  in  1876,  and  Dr.  Beal  was  on  the  Armada  program  at  the  same 
time,  although  detained  from  the  meeting  by  sickness.  Both  men  have 
performed  Institute  work  continuously  ever  since. 
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THE  LONG  INSTITUTES. 

The  four-day  Fruit  Institute  held  at  Shelby,  Oceana  county,  was  a  suc- 
cess, and  demonstrated  afresh  the  value  of  what  we  term  the  '*Long 
Institute."  The  three-day  Dairy  Institute  held  at  Hastings  was  not  a 
success  in  point  of  attendance,  but  the  program  gave  good  satisfaction. 
A  glance  at  the  program  of  these  two  Institutes  will  show  the  scope  and 
plan  of  the  work  attempted. 

PROGRAM-LONG    FRUIT    INSTITUTE. 

AT  SHELBY,  OCEANA  COUNTY,  DECEMBER  15,  16,  17,  18,  1890. 

HON.  CHAS.   W.   GARFIELD,   CONDUCTOR. 

Tuesday^  Decemhei'  15 —Forenoon, 

10:00— "Peaches  and  Plums;  Locating  and  Planting  the  Orchard" .. Roland  Morrill 
11:00— "Forecast  of  Frosts" Dr.  R.  C.  Kedzie 

Afternoon. 

1:00— "Diseases  of  Small  Fruits" Prof.  L.  R.  Taft 

2:00— "The  Relation  of  Bees  to  the  Fertilization  of  Flowers".  .Prof.  W.  B.  Barrows 
3:00— "Water  in  Physics" Prof.  P.  B.  Woodworth 

Evening. 

7:00— Address  of  Welcome F.  W.  VanWickle 

Response  Hon.  C.  W.  Garfield 

7:30— Discussion  of  Road  Question,  conducted  by  Hon.  F.  J.  Russell.    Papers  by 
Geo.  C.  Myers  and  B.  S.  Garver. 

Wednesday^  December  l(y — Forenoon. 

10:00— "Peaches  and  Plums;  Cultivation  and  Care" Roland  Morrill 

11:00— "The  Simpler  Chemistry  of  the  Soil" Dr.  R.  C.  Kedzie 

Afternoon. 

1:00— "Diseases  of  Pome  Fruits" Prof.  L.  R.  Taft 

2:00— "A  few  Insect  Enemies  of  the  Apple  and  Pear" Prof.  W.  B.  Barrows 

3:00— "Water  In  the  Air" Prof.   P.  B.  Woodworth 

Evening. 

7:30— "Is  our  Present  School  System  too  Expensive?" Dr.  R,  G.  Cavanagb 

"Practical  Education  vs.  Theoretical  Teaching" Hon.  J.  F.  Widoe 

"How  Much  Should  the  Country  School  Teach?" F.  W.  VanWickle 

Thursday,  December  17,  Forenoon. 

10:30— "Peaches  and  Plums:    Marketing" Roland  Morrill 

11:00— "Soil  Exhaustion" Dr.  R.  C.  Kedzie 

Afternoon, 

1:00— "Diseases  of  Stone  Fruits" Prof.  L.  R.  Taft 

2:00— "Some  Insects  Attacking  Peaches  and  Plums" Prof  W.  B.  Barrow* 

3:00— "Water  in  the  Soil" Prof.  P.  B.  Woodworth 
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Evening, 

7:30— Topic,  "The  Farm  Home,"  conducted  by  Major  G.  W.  Woodward.    Papers 
by  Mrs.  T.  S.  Gurney  and  Frank  Evans. 

Friday^  December  18— Forenoon, 

9:00— Business  Meeting. 

10:00— **Peaches   and    Plums:    Varieties''... Roland    Morrill 

ll:0O-"Feeding  the-  Soil" Dr.  R.  C.  Kedzie 

Afternoon, 

1:00— 'Treatment  of  Plant  Diseases" Prof.  L.  R.  Taft 

2:00— "The  Natural  Enemies  of  Insects" Prof.  W.  B.  Barrows 

3:00— "Water  in  Plants" Prof.  P.  B.  Woodwortb 

Lectures  will  be  thirty  minutes  long.    A  general  discussion  will  follow  each 
lecture. 
Both  the  day  and  evening  programs  will  be  interspersed  with  good  music. 

PROGRAM— LONG     DAIRY     INSTITUTE. 

AT  HASTINGS,  BARRY  COUNTY,  DECEMBER  15,  16,  and  17.  1896. 

PROF.  C.   D.   SMITH,  CONDUCTOR. 

All  the  State  speakers  were  from  the  Agricultural  College,  except  Mr.  A.  M. 
Welch,  Ionia. 

Tuesday,  Deamher  15— Forenoon, 

10:00— "The  Place  of  the  Dairy  on  the  Michigan  Farm" Prof.  C.  D.  Smith 

11:00— "Combined  use  of  the  Babcocli  Test  and  the  Observation  of  Dairy 

Form  in  the  Selection  of  Cows'* Mr.  G.  H.  True 

Afternoon. 

1:00— "Shall  we  Buy  or  Raise  our  Cows?' Mr.  A.  M.  Welch 

2:00— "Stall  Fixtures"  Prof.  C.  D.  Smith 

3:00— General  Discussion  and  Question  Box  on  the  above  topics. 

Evening, 

7:00— Local  Program.  .Miss  Flora  Beadle,  Commissioner  of  Schools.  Barry  County 
8:00— "Dairy  Chemistry,"  Illustrated  with  Stereopticon Prof.  F.  S.  Kedzie 

Wednesday^   December  16 — Forenoon, 

10:00— "The  Principles  of  Stock  Feeding" Prof.  C.   D.  Smith 

11:00— "Silo  Construction" Mr.  A.  M.  Welch 

Afternoon. 

1:00— Business  Meeting.  Election  of  Officers,  etc. 

1:30— "Feeding  the  Herd  in  Dry  Years" Mr.  G.  H.  True 

2:30-"Growing  the  Silage  and  Filling  the  Silo" Mr.  A.  M.  Welch 

3:30— "Discussion  and  Question  Box  on  Feeding  and  Care  of  Dairy  Stoclv. 

Evening. 
7:00— "Local  Program. 
8:00— "Dairy  Bacteriology,"  Illustrated  with  Stereopticon Mr.  C.  E.  Marshall 
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lliursday^  December  17 — Forenoon, 

10:00— "Winter  Feeding,  witti  and  without  Silage" Mr.  A.  M.  Welch 

11:00— **The  Home  Dairy  vs.  the  Factory" Prof.  C.  D.  Smith 

Afternoon. 

l:0O-*The  Art  of  Butter  Making" : Mr.  G.  H.  True 

2:30— A  General  Discussion  of  the  Subject  of  Butter  Malting. 

Lectures  will  be  about  30  minutes  long,  and  full  discussion  will  follow  each  lec- 
ture. 

This  Institute  is  designed  to  cover  all  phases  of  dairjinj;  applicable  to  thU  vicin- 
ity. In  order  to  get  the  best  of  the  Institute,  it  is  necessary  that  those  interested 
fchould  be  present  every  day  of  the  sessions. 

THE     ROUND-UP. 

Pursuant  to  the  general  policy  of  the  Board  of  Agriculture  in  moving 
Institutes  from  place  to  place,  the  Round-up  was  this  year  held  in  St. 
Louis,  Gratiot  county.  The  local  arrangements  were  well  attended  to. 
The  attendance  was  considerably  larger  than  at  Grand  Rapids,  but  the 
number  from  outside  the  county  was  considerably  smaller.  A  woman's 
section  was  held  each  afternoon. 

One  of  the  most  profitable  features  of  the  gathering  were  the  confer- 
ences held.  Each  morning  of  the  meeting  there  was  held  a  conference 
of  Institute  lecturers,  to  discuss  the  lessons  of  the  winter's  work.  Each 
afternoon  after  the  session  of  the  Institute  the  officers  of  county  Institute 
societies  who  were  present  held  a  conference  to  discuss  methods  of  adver- 
tising, preparing  programs,  and  similar  topics.  Great  good  resulted 
from  these  conferences,  and  we  regretted  that  there  were  not  more  Insti- 
tute society  officers  present  to  enjoy  and  profit  by  them. 


PROGRAM  OF  SECOND  ANNUAL  MICHIGAN  ROUND-UP  FARM- 
ERS'   INSTITUTE, 

HELD    AT    ST.    LOUIS   ON    MARCH    2,    3,    4,    ,'),    1897,    UNDER  THE 
LOCAL   AUSPICES   OF   THE 

GRATIOT   COUNTY   FARMERS*   INSTITUTE   SOCIETY. 

Tn4isd(ti)  3Iornin(j^  Mnrrh  2. 

ArrangemoDt  of  Exhibits. 

Tuesddff  Ajtornoon. 

1:20— Welcome  Mayor  Crandall,  St.  Louis 

Response Hon.  C.  J.  Monroe.  South  Haven 

2:00— "Green  Manuring" .Mr.  A.  A.  Crozier,  Agricultural  College 

2:30— "Discussion,  led  by A.  E.  Palmer  and  E.  A.  Croman 

3:00— "An  Improved  Farm  Barn" Mr.  John  L.  Sliawver,  Bellefontaine,  Ohio 

3:30— Discussion. 

4:30-5:30 — Conference  of  officers  aud    dolesrates    of    County    Farmers'    Institute 
Societies. 
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Tuesday  Evening. 

7. -OO— Musical  program. 

750— **Bacteria  and  Their  Importance  in  Every-day  Life,"  illustrated  with 

stereopticon Mr.  0.  E.  Marshall,  Agricultural  College 

8:30— "Prevention  and  Restriction  of  Communicable  Diseases" 

Dr.  Henry  B,  Baker,  Secretary  State  Board  of  Health 

Wednesday  Morning j  March  3— Young  Men^a  Session, 

9:15-9:45— Conference  of  Farmers*  Institute  lecturers. 

10:00— "Improving  and  Utilizing  Low  Lands". ..  .Mr.  C.  B.  Charles,  Van  Buren.Co. 
10:30— Discussion. 

11:30— "Making  Butter  in  a  Dairy  of  Less  than  Five  Cows" 

Mr.  G.  H.  True,  Agricultural  College 

11:30— Discussion,  led  by J.  H.  Brown  and  E.  A.  Croman 

Wednesday  Afternoon, 

1:30— "Recent  Progress  in  Stock  Feeding".  .Prof.  C.  D.  Smith,  Agricultural  College 

2:00— Discussion,  led  by A.  M.  Welch  and  Wm.  Ball 

2:30— "Sugar  Beet  Raisj^ng  In  Michigan" Dr.  R.  C.  Kedzie,  Agricultural  College 

3:00— Discussion,  led  by Prof.  C.  D.  Smith 

3:45— Question  Box. 

4:30-5:30— Conference    of    officers    and    delegates    County    Farmers*    Institute 
Societies. 

Wednesday  Evening, 

7.-00— "Flowers,  Their  Influence  on  Rural  Life*' 

Mr.  Thomas  Gunson,  Agricultural  College 

7 :25— Discuss!  on . 

7:45— "Home  Life  on  the  Farm" Mrs.  Mary  A.  Mayo,  Battle  Creek 

8:10— Discussion. 

8:30— "The  Surroundings  of  the  Farm  Home** 

Hon.  Charles  W.  Garfield,  Grand  Rapids 

Thursday  Morning,  March  4. 

9:15-9:45— Conference  of  Farmers'  Institute  lecturers. 

lO.-OO— "Pruning,  its  Objects  and  its  Limitations*'.  .Mr.  R.  M.  Kellogg,  Three  Rivers 
10:30-"Discussion,  led  by  Prof.  L.  R.  Taft,  Hon.  R.  L.  Taylor  and  Mr.  M.  L.  Dean. 

11  .-00— "Business  Methods  in  Farming" Mr.  Roland  Morrill,  Benton  Harbor 

11:30— Discussion,  led  by Hon.  Wm.  Ball 

Thursday  Afternoon. 

150— "Does  Improved  Stock  pay  the  Average  Farmer  To-day?** 

Hon.  Wm.  Ball.  Hamburj; 

2:00— Discussion,  led  by  Prof.  H.  W.  Mumford  and  Sec*y  I.  H.  Butterfleld,  Agricul- 
tural College. 
2:30— **Tlie  Forestry  Problem  in  Michigan" ..  Dr.  W.  J.  Beal,  Agricultural  College 

3:00— Discussion,  led  by Hon.  Chas.  W.  Oarfleld 

3:30— Question  Box. 

4:30-5:30— Conference   of  officers   and   delegates   of  County   Farmers*    Institute" 
Societies. 

Thursday  Evening. 

7:00— "Some  Observations  on  the  Old  and  Noted  Fruit  Districts  of  Dela- 
ware, Maryland  and  New  Jersey** Hon.  C.  J.  Monroe,  South  Haven 

7:30— Discussion. 

8:00— "Practical  Education** Pres.  J.  L.  Snyder,  Agricultural  College 

8:30— Discussion. 
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Friday  Morning^  March  6. 

9:00-9:30— Conference  of  Farmers'  Institute  lecturers. 

9:30— "Smuts  and  Rusts  of  Grain" Prof.  C.  F.  Wlieeler,  Agricultural  College 

10 :00— Discussion. 

10:30— **Tlie  Essentials  of  Profitable  Apple  Growing  in  Michigan" 

Mr.  J.  N.  Stearns,  Kalamazoo 

11:00— Discussion,  led  by A.  P.  Gray  and  H.  P.  Gladden 

11:30— Business  meeting  of  the  Gratiot  County' Farmers'  Institute  Society. 

Friday  Afternoon, 

1:00— "Some  Insects  of  the  Orchard  and  Garden" 

Prof.  W.  B.  Barrows,  Agricultural  College 

l:3a-I>i8CUSsion. 
2:00— "Structure  of  the  Milk  Glands  of  the  Cow,  and  Diseases  Peculiar  to  Them" 

Dr.  E.  A.  A.  Grange,  Agricultural  College 

230— Discussion,  led  by Sec'y  I.  H.  Butterfield  and  A.  M.  Welch 

3  KK)— Question  Box  and  farewell  meeting. 


WOMEN'S     SECTION— HELD    IN    PRESBYTERIAN     CHURCH. 
OONDUCTOB— MBS.   MABY  A.   MATO. 

Tuesday  Afternoon. 

1:30— Demonstration  lecture  in  cooking 

Prof.  Edith  McDermott,  Agricultural  College 

3:30— "Some  Points  for  Women  who  Make  Butter" 

Mr.   G.    H.   True,   Agricultural   College 

3:45— Discussion,  led  by : Mrs.  J.  E.  Long 

Question  Box. 

Wednesday  Afternoon, 

1:30— Demonstration  lecture  In  cooking Prof.  Edith  McDermott 

3:30— "Poultry  Raising  for  the  Farmers'  Wife" Mrs.  Mary  A.  Mayo 

3:45— Discussion,  led  by Mrs.  George  Abbott 

Question  Box. 

Thursday  Afternoon, 

1:30— "Some  Things  we  Farmers'  Wives  Need" 

Mrs.  Mattie  A.  Kennedy,  Muskegon  County 

2:00— Discussion,  led  by Mrs.  Otto  Mey 

2:3a-"Mother  and  Daughter" Mrs.  Mary  A.  Mayo- 

3:00 -Discussion,  led  by Mrs.  N.  B.  Jones,  Lansing 

Question  Box. 

Friday  Afternoon, 

l:30-"The  Ideal  Home" Mrs.  L.  W.  Bliss.  Sairinnw 

2:00— Discussion,  led  by Mrs.  Stiles  Kenneay 

2:30— "Being  a  Helpmeet" Mrs.  Mattie  A.  Kennedy,  Muskegon  County 

3:00— Discussion. 
Question  Box. 
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ONE-DAY    MEETINGS. 

The  experience  of  last  season  convinced  us  that  the  chief  fault  of  our 
Institute  system  is  the  simple  fact  that  it  does  not  reach  as  many  people 
as  it  should;  it  oftentimes  does  not  reach  the  very  people  who  most  need 
its  influence.  This  can  be  truly  stated  without  in  the  least  reflecting 
on  the  management  of  any  one  Institute.  The  very  fact  that  but  one 
Institute  is  held  in  a  county  each  year,  the  added  fact  that  every  Insti- 
tute draws  the  bulk  of  its  attendance  from  a  distance  not  to  exceed  five 
miles,  makes  it  simply  impossible  for  us  to  cover  a  county  under  the  pres- 
ent plan.  How  to  obviate  this  weakness  without  enormously  increasing 
the  cost  is  the  problem.  It  occurred  to  us  that  the  solution  might  lie 
along  the  line  of  supplementing  the  regular  county  meeting  with  a  series 
of  one-day  meetings,  scattered  about  the  county,  chiefly  in  localities 
unlikely  to  obtain  the  regular  county  meeting  for  at  least  some  years. 
To  demonstrate  either  the  value  or  worthlessness  of  such  a  plan,  we 
determined  upon  an  experiment  in  two  counties.  We  chose  Ionia  and 
Sanilac  counties,  securing  without  difficulty  the  hearty  cooperation  of 
the  officers  of  the  Institute  societies  in  both  counties.  Five  one-day 
meetings  were  held  in  each  county,  as  follows: 

In  Ionia  county — Portland,  Monday,  January  18;  North  Plains,  Tucst 
day,  January  19;  Belding,  Wednesday,  January  20;  Clarksville,  Thurs- 
day, January  21;  Lake  Odessa,  Friday,  January  22. 

The  county  meeting  followed  the  next  week  at  Ionia. 

In  Sanilac  county  the  meetings  were — Brown  City,  Tuesday,  February 
1;  Sanilac  Center,  Wednesday,  February  2;  Argyle,  Thursday,  February 
3;  Minden  City,  Friday,  February  4;  Port  Sanilac,  Saturday,  February  5. 

The  county  meeting  was  held  at  Croswell  the  week  following. 

But  one  State  speaker  was  sent,  in  each  case  Hon.  Wm.  Ball  being  the 
lecturer  requested.  The  programs  were  like  the  usual  Institute  pro- 
gram. In  Ionia  county  the  secretary  personally  made  local  arrange- 
ments at  each  point,  with  the  aid  of  vice  presidents  and  committees.  At 
the  time  of  holding  the  Institutes  both  the  president  and  secretary 
attended  each  meeting.  In  Sanilac  county  the  local  arrangements  were 
made  through  a  sub-society  at  each  point.  The  table  below  will  give  an 
idea  of  the  value  of  the  experiment. 


SYNOPSIS  OP  INSTITUTE  WORK   IN  IONIA   COUNTY,   1896  AND  1897. 

1896. 
Oue-dny  meeting  at  Ionia;  average  attendance  per  session,  435. 

1897. 

There  was  held  one  three-day  "County  Round-up"  at  Ionia,  with  332  averago  per 
sespion; 
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Also  five  one-day  meetings,  as  follows: 

Total  Average  per 

Place.                                                     Sessions.  attendance.  session. 

Portland  . : 3  780  200 

Nortli  Plans 2  225  113 

Beldlng 3  .          885  296 

Clarksville  3  600  200 

Lake  Odessa 3  570  190 

Total  3,060  1,068 

Average  attendance  per  session  for  these  five  meetings 212 

Average  attendance  per  session  at  68  Institutes,  1895-6 223 

The  extra  cost  to  the  State  of  the  five  one-day  meetings  was  $27.00,  or  approxi- 
mately $5.50  per  meeting. 


SYNOPSIS  OF   INSTITUTE  WORK   IN  SANILAC  COUNTY,  1896  AND  1897. 

1896. 
Held  a  two  days'  meeting  at  Sanilac  Center,  average  attendance  per  session  200. 

1897. 

Held  a  three  days'  "County  Round-up"  at  Crosswell,  average  per  session  318. 
Also  five  one-day  meetings  as  follows: 

Total  Average  per 

Place.                                                       Sessions.  attendance.  session. 

Brown  City 3  775  256 

Sanilac  Center 2  225  108 

Argyle 2  300  150 

Minden  City 2  275  137 

Port  Sanilac  3  425  162 

Total   2,000  812 

Average  per  session  for  the  five  one-day  meetings 162 

The  extra  cost  to  the  State  was  $37.00,  or  approximately  $7.50  per  meeting. 

The  work  was  eminently  satisfactory  to  the  people  in  these  counties, 
so  far  as  we  could  ascertain. 

Our  own  opinion  is  that  we  have  solved  the  problem;  that  a  combi- 
nation plan  of  holding  five  or  six  one-day  meetings  in  a  county,  and  fol- 
lowing later  with  a  longer  county  meeting,  is  almost  ideal.  We  believe 
that  with  |1,000  extra  appropriation  per  year  we  can  hold  at  least  100 
one-day  meetings  each  winter,  and  thus  nearly  double  our  efficiency. 
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WOMEN'S    SECTIONS. 

A  women's  section  was  held  in  connection  with  56  Institutes  the  past 
season;  at  seven  others  the  State  furnished  a  lady  speaker  for  the  regular 
sessions.  At  most  Institutes  where  women's  sections  were  held  the  lady 
speaker  sent  by  the  State  to  conduct  the  women's  section  also  appeared 
on  the  general  program.  While  in  a  few  instances  there  have  been 
objections  to  the  separate  sessions  for  women,  the  general  sentiment, 
especially  among  the  women  themselves,  is  heartily  in  favor  of  a  contin- 
uance of  the  women's  sections.  The  following  shows  the  places  where 
women's  sections  were  held,  and  the  attendance: 


Women^s  Sections  at  Farmers^  Institutes^  Winter  of  1896-97. 


County. 

Place. 

Attend- 
anca. 

Coonty. 

Place. 

Attend- 

Aleona 

Harrierllle 

47 
106 
116 

85 

Lake 

Chase 

83 

ills;?:— Tr: 

Lapeer 

Lapeer .... 

211 

Alpena 

Lenawee. 

Adrian 

225 

Antrim , 

s^^V^—:::: 

LiTincston 

Howelli 

Arenao 

Macomb  « 

Armada 

200 

Haatinffi 

Manistee 

Copemish 

66 

Bay 

Anbnm  .    ...— 

67' 

48 
80 
860 

2S0 
2S0 

82 
6 

52 

56 

Maranette 

Maranette  1 

BeJito :::::::::::: 

Benzonia...... 

Mason 

HcottviUe 

48 

Barrian 

Nile....  ::::l.:::: 

Coldwater 

Mecosta 

Morley 

86 

Branch 

Menominee 

Midland  ^ 

Stephenson  i 

r«lhn^T> 

Albion. 

Midland 

80 

Caaa 

EartJ^danlII"~". 

Cheboygan 

SaaltSte.Marie^. 

St.  Johns 

Missankee 

Lake  City 

32 

Charleyoix 

Monroe 

Monroe 

72 

Montcalm  .    . 

Carson  City 

Mnskegon.......... 

116 

Chippewa . 

Mnskegon 

96 

Newayffo .... . 

Fremont ..... 

92 

^^JfSiff:::':::"": 

Ghraylinflr 

Oakland 

MUford            .     . 

150 

Norway » 

Oceana 

Shelby 

Baton 

Charlotte 

Harbor  Sprincs 

Plmhinff . 

i22" 

45 

225 
60 
55 

78 

160 
350 
450 

58 

Ogemaw 

BoseCity 

68 

Rnftn^t: 

Osceola 

Hersey.._ 

Mio 

46 

Oeneaeo.^ 

Oscoda 

Otsego 

Gladwin 

Gladwin 

Gaylord 

72 

Grand  Tmyerse 

TraTeneCity 

St.  Lonis 

Ottawa 

Holland 

38 

Gratiot 

Boecommon 

Saginaw 

Boecommon 

Chesaning 

CrosweU 

52 

Vffiltdftlt 

ifiMiM^al^ 

125 

Hnmi... ........ 

BadAze     

Sanilac 

250 

'.  n^am.. . 

Stockbridge- 

Ionia 

TawasCity 

IronBiTori 

Shiawassee 

St.  Clair 

Laingsbnrg 

Emmet' 

175 

oSu ....:::::::.:::: 

oaoo.. 

St.  Joseph.. 

Three  Biyers 

Yassar ...---. 

400 

ron 

Tuscola 

122 

IsabeUa 

Mt.  Pleasant 

Brooklyn 

99 
220 

40 
150 

Washtenaw 

Wayne 

Chelsea   

350 

Jaekaon.. 

Plymouth 

860 

Kalkavka   .. 

Kalkaska  ... 

Wexford 

Sherman .      .    .... 

44 

Kent.. 

Grand  Bapids. 

NoTB.— Total  attendance,  8,326;  ayerage  per  session,  141. 

1  To  these  places  the  State  sent  a  lady  speaker,  but  no  separate  women's  section  was  held. 
>  Four  sessions. 
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COLLEGE    EXTENSION 

was  another  line  of  work  undertaken  during  the  year.  We  arranged  with 
Mr.  Roland  Morrill,  of  Benton  Harbor,  to  give  a  series  of  lectures  in 
Allegan  county  on  the  subject  of  "Peach  Culture."  We  believed  that 
by  this  plan  of  lectures  we  could  reach  people  more  completely  and  do 
more  good  than  could  be  done  at  a  Farmers'  Institute,  valuable 
as  an  Institute  is.  Believing  this,  we  desired  to  experiment  a  little  to 
find  out  if  our  theory  was  worth  anything. 

The  general  topic  wa«  that  of  "Peach  Culture."  The  idea  was  to  give 
three  lectures  at  each  point  on  this  topic;  lecturing  the  same  day  of 
the  week  at  each  place,  for  three  weeks  in  succession.  Mr.  Morrill  divided 
the  topic  as  follows: 

1.  "Location  of  orchard  and  the 

selection  and  planting  of  trees." 

2.  "Cultivating,  pruning,  fertilizing,  etc." 
(This  lecture  was  illustrated  with  stereoptlcon.) 

3.  "Harvesting,  marketing,  and  varieties." 

We  arranged  for  meetings  at  the  following  places  and  dates: 
Shelbyville,  Wednesday,  March  10.    March  17.    March  24. 
Wayland,  Thursday,  March  11.    March  18.    March  25. 
Moline,  Friday,  March  12.     March  19.     March  26. 
Otsego,  Monday,  March  15.    March  22.    March  29. 
Martin,  Tuesday,  March  16.    March  28.    March  30. 

Lectures  began  at  7:00  p.  m.  except  at  Moline,  where  they  began  at 
2:00  p.  m. 

These  lectures  were  advertised  as  absolutely  free  to  everyone  wishing 
to  attend.  Mr.  Morrill  was  taken  about  from  place  to  place,  to  visit 
orchards  in  each  locality,  and  entertained  en  route.  Any  expense  con- 
nected with  this  was  provided  for  locally.  Otherwise  we  paid  expenses. 
We  also  endeavored  to  secure  regular  classes  at  each  point,  to  take  notes 
and  read  during  the  week.  During  the  day  time  Mr.  Morrill  visited 
various  orchards  in  the  vicinity  of  the  places  of  the  lectures. 

Mr.  E.  J.  French,  Otsego,  secretary  of  the  County  Institute  Society, 
had  general  charge  of  arrangements  for  these  meetings,  and  the  follow- 
ing gentlemen  took  immediate  local  charge  of  the  meetings:  Shelbwille, 
T.  G.  Adams;  Wayland,  C.  A.  Clark;  Moline,  F.  C.  Gilbert;  Otsego,  Geo.  D. 
Higgins;  Martin,  R.  Johnson. 

Another  series  was  arranged  for  in  Oakland  county,  for  farmers' 
wives,  on  the  same  general  plan  as  that  pursued  above.  Mrs.  Mary  A. 
Mayo,  of  Battle  Creek,  was  chosen  for  this  work. 

The  general  theme  of  Mrs.  Mayo's  talks  was  along  the  line  of  the  talk 
which  she  gave  at  many  Farmers'  Institutes  on  **Mother  and  Daughter." 
The  topic  was  divided  into  three,  and  one  topic  was  presented  each 
afternoon. 

1.  "The  House  We  Live  In." 

2.  ''Wifehood  and  Motherhood." 

3.  "Mother  and  Children." 
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We  arranged  the  following  dates  for  Mrs.  Mayo: 

Highland— Tuesday,  March  9.     March  16.    March  23. 

Milford — ^W'^ednesday,  March  10.    March  17.    March  24. 

Wixom — Thursday,  March  11.    March  18.    March  25. 

Novi— Friday,  March  12.    March  19.    March  26. 

The  meetings  were  held  at  two  o'clock  in  the  afternoon. 

Mr.  A.  C.  Bird,  of  Highland,  very  kindly  gave  much  time  to  arranging 
the  details  of  the  work,  and  the  following  ladies  also  contributed  largely 
to  the  arrangements:  Highland,  Mrs.  Harrison;  Milford,  Mrs.  McCall; 
Wixom,  Mrs.  Sibley;  Novi,  Mrs.  Hazen. 

Unfortuately  the  whole  three  weeks  proved  the  muddiest  time  of 
year,  the  last  week  the  roads  being  almost  impassable.  Yet  the  attend- 
ance was  fair  and  the  interest  good.  In  both  counties  the  verdict  of  the 
people,  as  far  as  we  can  learn  it,  is  "it  is  a  good  work,  and  we  favor  its 
continuance."  The  attendance  was  as  follows.  Mr.  MorrilPs  second 
and  third  meetings  were  combined  at  Otsego,  Martin  and  Moline: 

1st  2d       3d 

Otsego    34  41 

Martin   30  26 

Shelbj-viUe   22  36        12 

Wayland  40  52       42 

Molint;    50  46 

Ist  2d  3d      Evening. 

Highland   22  44  41 

Milford  77  67  50      150 

Wixom   33  25  37        85-87  (2  eve.) 

Novi   47  92  85 


CO-OPERATIVE  EXPERIMENTS. 

The  experiments  outlined  on  page  312  of  last  year's  Institute  bulletin 
were  carried  out  by  numerous  farmers,  but  no  reports  were  made  in 
shape  for  publication*.  The  work  was  of  some  value,  however,  and  in 
many  cases  was  reported  at  the  county  Institute.  We  believe  that  there 
is  opportunity  for  some  good  work  along  this  line.  This  year,  however, 
we  are  offering  no  experiments. 


EXHIBIT  AT  STATE  FAIR. 

The  prizes  for  exhibits  by  County  Institute  Societies  at  the  Michigan 
State  Fair  of  1S96  were  not  competed  for,  and  will  probably  not  be 
offered  this  year. 


AGRICULTURAL  SURVEYS. 

Believing  that  a  better  knowledge  of  the  resources  of  the  upper  pen- 
insula, so  far  as  agricultural  prospects  are  concerned,  would  remove 
some  of  the  prejudice  that  exists  in  the  minds  of  many  people  against 
that  part  of  the  State,  we  asked  Prof.  Wheeler  and  Hon.  Wm.  Ball,  two 
of  the  lecturers  who  attended  the  Institutes  in  the  upper  peninsula,  to 
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spend  a  day  in  each  county  visited,  and  so  far  as  they  could  in  the  limited 
time,  to  observe  the  natural  agricultural  conditions.  The  counties  vis- 
ited were  Marquette,  Iron,  Dickinson,  and  Menominee.  Of  course  the 
work  was  more  or  less  superficial.  -But  Prof.  Wheeler  has  studied  the 
botany  and  geology  of  the  whole  r^ion,  and  8i)eaks  from  the  scientist's 
standpoint.  Mr.  Ball  is  a  close  observer,  and  a  successful  farmer,  and 
speaks  from  that  standpoint.  We  therefore  present  their  reports,  as 
being  valuable  contributions  to  the  knowledge  of  the  resources  of  our 
State.   The  visits  were  made  in  late' September. 


PROF.     WHEELER'S     REPORT. 

Superintendent  of  Fanners*  Institutes: 

Deab  Sib— According  to  your  directions,  one  day  during  each  of  the  Farmers* 
Institutes  held  In  September,  1896,  at  Marquette,  Iron  River,  and  Norway,  was 
spent  in  making  a  preliminary  examination  of  the  soil  and  forest  conditions  in  the 
vicinity  of  the  places  named.    The  foUowing  report  is  respectfuUy  submitted: 

The  extent  of  the  upper  peninsula  of  Michigan  from  east  to  west  is  about  318 
miles;  width,  30  to  164  miles,  forming  about  two-flfth  of  the  State.  The  general 
elevation  is  400  to  1,100  feet  above  Lake  Superior.  A  line  drawn  from  the  city  of 
Marquette  south  and  west  to  the  mouth  of  the  Sturgeon  river  divides  the  peninsula 
Into  two  unequal  sections,  which  present  very  marked  surface  and  geological  con- 
trasts. The  eastern  portion  is  underlaid  with  sandstones  and  limestones.  These  lie 
in  a  horizontal  position,  making  the  floor  of  the  level  country  to  be  found  from 
Sault  Ste.  Marie  westward.  These  plains  slope  gradually  northward  from  the 
southern  borders  to  a  watershed  and  thence  fall  rapidly  to  the  shores  of  Lake 
Superior.  This  portion  of  the  State  contains  many  lakes  and  marshes,  and  a  few 
fine  forests  of  mixed  pine  and  hardwood  remain.  The  principal  portion  of  the  agri- 
cultural lands  Is  to  be  found  in  this  section.  The  western  portion  is  in  marked 
contrast  with  the  eastern.  Here  are  the  iron  and  copper  areas  covered  with  the 
oldest  known  rocks,  which  have  been  tilted  up  at  various  angles  by  volcanic  action, 
forming  a  rugged,  broken  surface,  with  little  agricultural  land  except  in  the  south- 
western portion. 

MARQUETTE  COUNTY. 

The  soil  in  Marquette  county  is  a  mixture  of  the  pulverized  red  sandstones  lying 
along  the  lake  shore  and  the  drift  brought  from  the  north  and  eastward.  South  and 
^ast  of  the  city  of  Marquette  the  soil  is  light  And  sandy.  A  part  of  Chocola/  and 
West  Branch  townships  was  examined.  The  trees  and  shrubs  along  the  first  part 
of  the  route  were  those  common  to  the  light,  sandy  plains  of  northern  Michigan, 
viz.:  Three  species  of  poplar,  the  American  aspen,  the  large-toothed  aspen,  and  the 
balsam  poplar,  named  in  the  order  of  size  and  value;  small,  paper,  or  canoe  birches, 
pin  cherries,  jack  pines,  white  and  Norway  pines,'  hemlocks,  white  spruce,  balsams 
and  arbor-vitBB,  with  occasionally  a  stunted  red  oak  and  red  maple. 

Entering  Chocolay  township  the  land  begins  to  improve  in  quality,  due  to  the 
Umestone  rocks  which  underlie  the  soil  south  of  the  lake  shore.  The  whole  of 
this  part  of  the  route  shows  the  destructive  effect  of  lumbering  operations,  followed 
by  forest  fires,  leaving  a  dreary,  blackened  ruin,  which,  however,  is  reUeved  at 
this  season  of  the  year  by  the  most  brilliant  autumn  colors  of  maples,  poplars, 
birches,  pin  cherries,  set  against  the  greens  of  numerous  white  spruces,  pines  and 
hemlocks. 

The  deciduous  trees  in  the  township  of  West  Branch  became  larger  in  size  and 
more  numerous.  The  pin  cherries  and  poplars  give  place  to  large,  fine  sugar 
maples,  basswoods,  cherry  birches,  elms,  and  large  hemlocks.  Comfortable  farm- 
houses now  become  more  frequent,  the  clearings  are  larger  and  young  orchards  are 
planted  generaUy.  The  soil  continues  to  improve  as  we  pass  southward  along 
the  Chocolay  river.  The  farms  are  more  numerous,  better  buildings,  better  crops 
of  spring  wheat,  oats,  barley,  peas,  potatoes,  and  even  some  fields  of  com 
are  seen.    The  best  timber  Is  seen  on  Sec.  12.    Here  is  a  thrifty  Swedish  settle- 
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ment  named  Yalmar.  Here  the  party  stopped  for  dinner  at  the  hospitable  home 
of  Mr.  Gnstav  H.  Bahrman,  who  has  well  cleared  fields  and  good  crops.  Mr. 
Bahrman  has  in  operation  a  portable  sawmill.  In  the  neighborhood  is  a  com- 
fortable Lutheran  church,  and  a  good  sized  schoolhouse.  Here  are  evidences  of 
prosperity  which  compare  well  with  many  communities  in  lower  Michigan. 

IRON  CX)UNTY. 

The  soil  conditions  In  Iron  county  are  entirely  different  from  those  in  Mar- 
quette county.  Here  the  surface  is  underlaid  with  granite,  In  which  occurs  the 
Iron  bearing  series  of  rocks,  so  that  the  hills  may  be  said  to  be  literally  full  of 
iron.  The  soil  which  covers  these  rock  masses  and  the  multitude  of  hard-head 
boulders  scattered  about,  is  a  fine  sandy  loam  of  good  quality  and  everywhere 
alike  in  composition,  which  seems  to  show  that  it  must  have  been  derived  from 
the  Mississippi  valley  waters  after  glacial  times.  This  soil  Is  very  finely  divided, 
of  a  rich  brown  color,  and  is  easily  cultivated.  A  portion  of  four  townships  lying 
east  and  north  of  the  village  of  Iron  River  was  examined.  The  country  is  much 
broken,  being  traversed  by  a  series  of  hills  and  valleys  lying  between  Iron  river 
and  Paint  river.    In  many  places  the  hillsides  are  very  stony. 

On  the  hills  is  a  fine  growth  of  sugar  maple,  the  most  abundant  of  all  the  forest 
trees  in  this  part  of  the  country;  next  in  abundance  and  value  are  the  yellow  and 
cherry  birches,  which  attain  a  large  size.  Hemlock  Is  frequent,  as  well  as  bass- 
wood  and  water  elm.  Iron  wood  is  common  and  of  large  size.  Rock  elm  Is  seen 
occasionally.  White  spruce  and  balsam  are  frequent.  The  commonest  shrub* 
are  mountain  maple,  the  beaked  hazelnut,  red-berried  elder,  and  moosewood.  Red 
raspberries  are  very  common.  No  black  raspberries  were  seen,  and  few  black- 
berries. 

The  soil  conditions  and  forest  growth  in  the  part  of  Iron  county  examined  show 
that  good  crops  may  be  raised  here  in  favorable  seasons. 


DICKINSON  COUNTY. 

The  soil  conditions  which  prevail  in  Marquette  county  are  continued  Into  south- 
eastern Dickinson  county  except  that  the  drift  and  gravels  al*e  mixed  with  a 
larger  percentage  of  limestones  and  the  forests  are  taller.  The  two  tracts  of  land 
are  so  nearly  alike  in  all  material  respects  that  it  will  be  unnecessary  to  describe 
the  county  further,  except  to  say  that  since  the  passing  away  of  lumbering  many 
good  farms  have  been  cleared  and  the  crops  on  the  ground  indicate  that  business 
principles  applied  to  agricultural  operations  will  bring  success  here  as  well  as  in 
the  lower  peninsula. 

0.  F.  WHEELER. 

[Mr.  Wheeler  was  unable  to  visit  Menominee  county.] 


MR.    BALL'S    REPORT. 

Superintendent  of  Farmers*  Institutes: 

Deab  SiBr— Agreeable  to  your  request  that  during  the  Institute  work  In  the  upper 
peninsula  I  should  learn  as  far  as  possible  the  agricultural  conditions  affecting  farm 
operations  In  counties  where  Institutes  were  held,  the  following  is  submitted:  A 
day  was  spent  in  driving  over  portions  of  each  county  where  an  Institute  was  held; 
and  while  no  great  amount  of  territory  could  be  traveled  over  in  so  short  a  time,  a 
general  Idea  of  the  country  was  obtained,  and  with  the  specimens  of  the  different 
productions  shown  at  the  different  Institutes  one  could  form  a  fairly  intelligent 
opinion  of  what  each  county  Is  capable  of  producing. 

It  is  well  known  that  the  upper  peninsula  as  a  whole  Is  very  rich  in  its  mines  of 
iron  and  copper,  with  prospects  of  silver  and  gold  in  quantities  suflScIent  to  warrant 
Investments  in  mining  them.  Large  quanties  of  valuable  pine  lands  have  furnished 
untold  quantites  of  lumber,  and  much  remains  unused,  while  large  tracts  of  hard- 
wood timber  remain,  which  when  relieved  of  the  lumber  and  wood  values  will  con- 
stitute the  farming  lands  in  a  great  measure  of  that  portion  of  the  State. 
50 
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MARQUETTE   COUNTY. 

Marquette  county  (the  first  to  be  reported),  has  over  two  hundred  farms,  contain- 
ing about  8,000  acres  of  improved  land  and  twice  that  number -of  unimproved  land. 
The  township  of  Chocolay,  south  and  east  of  the  city  of  Marquette,  contains  the 
larger  number  of  improved  farms  and  is  considered  among  the  best  for  farming 
purposes.  The  land  for  farming  purposes  Is  somewhat  scattered,  or  in  other  words 
is  not  in  continuous  large  quantities.  On  hardwood  ridges  the  land  is  as  a  rule 
fertile.  The  soil  is  not  deep  but  in  its  new  state  is  quite  productive.  Potatoes  and 
grass  are  the  main  productions.  Dairying  to  a  limited  extent  is  being  carried  on 
and  in  my  judgment  should  be  made  one  of  the  chief  adjuncts  in  agricultural  pro- 
gression in  that  locality.  The  potato  acreage  in  1894  in  the  county  was  about  GOO 
acres  with  a  yield  of  about  7,000  bushels;  and  the  acreage  is  still  increasing.  One 
farmer  two  miles  from  Marquette  City  has  this  year  C96)  70^  acres  of  this  crop  which 
appeared  very  promising. 

From  three  to  five  thousand  acres  of  hay  are  cut  yearly,  yielding  from  3,000  to 
5,000  tons.  Fine  specimens  of  apples  and  plums  were  shown,  while  small  fruits  are 
grown  in  abundance.  Nearly  all  kinds  of  vegetables  are  now  grown  and  specimens 
exhibited  were  a  credit  to  any  locality.  In  this  county  large  tracts  of  the  best  agri- 
cultural lands  are  owned  by  railroad  companies,  and  are  held  too  high  In  price  con- 
sidering the  low  price  of  farm  products  and  the  amount  of  hard  work  necessary 
before  such  lands  can  be  put  in  good  farm  shape.  Unlike  the  lower  peninsula 
the  wood  upon  such  lands  is  not  very  valuable  at  present  and  in  clearing  has  to  be 
wasted  in  a  large  degree.  Although  as  far  north  as  latitude  47  and  48**,  when  the 
county  is  more  generally  cleared  up  and  the  low  places  drained,  late  frosts  in  the 
spring  and  early  frosts  in  the  fall  will  probably  be  less  frequent  and  the  county 
become  better  adapted  to  the  growth  of  a  greater  variety  of  agricultural  products. 
To  a  stury  and  determined  class  of  young  farmers  without  much  means  and  who 
are  willing  to  undergo  privations  and  some  hardships  incident  to  a"  new  country, 
this  part  of  the  State  offers  a  variety  of  inducements. 


IRON  COUNTY. 

Iron  county,  the  next  in  order,  has  between  one  and  two  hundred  farms,  contain- 
ing about  4.000  acres  of  improved,  and  17,000  acres  of  unimproved  farm  lands.  The 
township  of  Iron  River  contains  the  largest  number  of  farms,  Stambaugh,  adjoin- 
ing, being  next  In  number.  Mastadon  following  next  in  order.  This  county,  like 
some  other  counties,  has  suffered  on  account  of  what  is  known  as  the  homesteaders* 
trouble,  on  account  of  Insecure  titles  to  these  lands.  The  matter  is  being  adjusted, 
and  It  Is  hoped  that  In  the  near  future  these  troubles  will  have  disappeared  and  a 
marked  hindrance  to  the  Improvement  of  the  county  annlhlllated.  This  county,  as 
Its  name  indicates,  Is  full  of  valuable  iron  lands  or  mines.  Vast  amounts  of  wealth 
lie  burled  In  its  hills  and  only  await  the  good  time  which  everyone  is  hoping  for  to 
bring  forth  from  Its  hidden  sources  large  quantities  of  this  wealth.  The  best  farm 
lands  are  those  situated  on  the  large  tracts  of  elevated  hard  wood  lands.  They  are 
rich  in  fertility,  with  limestone  In  profusion,  which  if  lime  was  required  as  an 
article  of  merchandise  would  be  a  very  valuable  acqusltion.  The  township  of  Iron 
River  Is  largely  peopled  with  Swedes,  who  are  an  industrious,  hard  working  people 
and  who  will  in  the  course  of  a  few  years  have  their  farms  In  fine  shape  and  also 
profita]>Ie  as  money-makers.  The  principal  crops  are  potatoes,  hay,  and  oats, 
though  wheat  Is  being  grown  to  a  limited  extent.  In  1894,  one  hundred  and  ninety 
acres  of  potatoes  were  planted  and  about  20,000  bushels  of  potatoes  harvested,  and 
the  quantity  planted  and  the  amount  harvested  In  1895  and  1896  far  exceeded  the 
above  quantities,  lx)th  In  acreage  and  yield.  Over  2,000  tons  of  hay  were  cut  In 
1894,  and  over  4,000  bushels  of  oats  harvested,  and  In  1895  very  much  larger  quan- 
tities of  both  crops  were  secured.  In  1895  oats  yielded  frequently  60  bushels  per 
acre.  In  1896  the  straw  was  heavy  but  the  yield  and  quality  not  so  good.  Wheat 
Is  being  grown  In  limited  quantities,  but  this  locality  bids  fair  to  become  quite  a 
wheat  growing  region,  especially  of  spring  varieties.  Fruits  and  vegetables  grow 
well,  apples  predominating  in  the  fruit  line.  The  same  remarks  as  to  people  and 
farming  made  with  reference  to  Marquette  county  will  apply  to  Iron  county,  and  I 
think  the  prospects  for  the  farmer  better  on  account  of  a  sui)erior  soil  and  fully  as 
mild  a  climate. 
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DICKINSON    COUNTY 

is  a  new  county,  full  of  Iron  ore  and  with  plenty  of  mines,  some  at  work  and  some 
idle.  The  general  character  of  the  surface  is  somewhat  similar  to  Iron  county, 
but  good  farming  lands  not  so  plenty,  with  more  of  the  poorer  sorts.  The  township 
of  Norway  contains  most  of  the  lands  used  for  farming  purposes.  Dickinson  county 
in  1805  reported  55  farms,  containing  2,251  acres  of  improved  lands  and  3,805  of 
unimproved  land,  of  which  amount  the  township  of  Norway  claimed  1,287  acres  of  • 
improved  and  1,623  unimproved  acres.  Number  of  farms  twenty.  This  number  is 
increasing  slowly.  As  a  whole  the  land  Is  not  so  fertile  as  In  Iron  county.  There 
is  less  hardwood  land  and  more  of  lightish  sandy  land.  Though  some  wheat,  corn, 
oats,  and  hay  are  grown  In  this  county,  the  main  crop  is  the  potato  crop,  31,000 
bushels  having  been  raised  in  1894  with  an  increased  amount  in  1895.  On  some  of 
the  lighter  lands  of  this  county  Is  located  a  farm  of  several  hundred  acres  and  finer 
crops  of  mangels,  fodder  com,  and  hay  need  not  be  expected  from  the  more  fertile 
farms  located  elsewhere.  These  crops  were  produced  by  a  systematic  method  in 
farming.  Plenty  of  stock  Is  kept  and  large  quanties  of  manure  made  and  properly 
applied,  all  going  to  prove  that  superior  cultivation,  even  upon  poorer  land,  brings 
with  it  a  proper  reward. 

One  thing  noticeable  in  all  the  counties  mentioned  is  a  lack  of  sheep.  As  soon  as 
suitable  houses  for  winter  shelter  can  be  secured  I  believe  that  there  is  nothing 
that  will  tend  to  make  farming  In  these  localities  pay  so  well  as  a  proper  number  of 
good  sheep.  Add  to  this  the  dairy,  which  in  both  Iron  and  Dickinson  counties 
should  be  increased.  I  saw  some  as  good  com  grown  In  the  vicinity  of  Norway 
(fully  matured)  as  need  be  seen  in  any  county.  Variety,  what  is  known  as  flint 
corn.  Wheat  Is  grown  quite  successfully  upon  a  few  farms  and  probably  may  be 
on  many  more.  Fruit  and  vegetables  grow  well.  Among  the  many  iron  localities 
are  found  many  acres  of  fair  farming  lands  which  should  be  cultivated  and  if  the 
mines  resume  active  work,  as  people  believe  they  will,  a  home  market  and  a  good 
one  will  be  found  at  the  farmers'  door.  Land  is  cheap.  The  climate  healthy,  water 
pure,  schools  and  churches  abound,  and  while  there  are  some  drawbacks,  there  is 
much  to  encourage  thrift  and  industry  as  applied  to  farming  In  Dickinson  county. 


MENOMINEE    COUNTY 

Is  situated  further  south  than  any  of  the  counties  enumerated  and  is  from  its  loca- 
tion better  adapted  to  agricultural  purposes.  This  county  has  been  noted  for  Its 
lumber  interests  in  the  past,  but  as  Its  forests  of  pine  disappear  farming  operations 
Increase  and  upon  the  whole  men  who  have  been  engaged  in  lumbering  are  be- 
coming convinced  that  the  permanent  wealth  of  the  county  lies  in  its  agricultural 
capabilities.  The  surface  of  the  portion  over  which  I  traveled,  a  distance  of  forty 
miles  from  north  to  south,  was  mostly  level  and  soil  for  farm  purposes  mostly 
good.  This  was  attested  by  the  crops  grown.  The  land  reported  as  now  in  farms 
In  1895  was  in  round  numbers  about  53,000  acres.  Of  this  number  of  acres  about 
20,000  are  improved;  number  of  farms  about  600,  and  this  number  Is  Increasing, 
judging  from  the  new  clearings  and  new  buildings  as  seen  along  the  highway. 
The  township  of  Stephenson  leads  all  the  townships  in  the  number  of  farms, 
amounting  to  nearly  one-fourth  of  the  whole.  In  this  county  are  grown  wheat, 
corn,  oats,  potatoes  and  hay;  potatoes  leading  with  an  amount  in  1894  of  88,634 
bushels  from  881  acres. 

In  the  year  1894  there  were  raised  30,000  bushels  of  wheat  from  2,191  acres, 
average  yield  13.56  bushels  per  acre.  Some  corn  was  raised  amounting  to  1,121 
bushels  and  97,144  bushels  of  oats.  Hay  In  1894  amounted  to  over  8,000  tons.  Fruit 
Is  generally  grown,  especially  apples.  Dairying  in  some  parts  of  the  county  Is  car- 
ried on  to  a  large  extent,  particularly  at  or  near  Menominee  city.  There  are  large 
amounts  of  farming  lands  for  sale  at  reasonable  prices  in  this  county,  lands  which 
will  become  more  valuable  as  farming  takes  the  place  of  lumbering.  The  township 
of  Stephenson  takes  the  lead  today  in  agricultural  pursuits.  The  farmers  are  a 
wide-awake  and  Intelligent  set  of  men  and  women.  At  the  last  Institute  held  there 
a  very  fine  display  of  horses  for  farm  work  was  made.  Some  very  good  cattle  and 
swine,  but  strange  as  it  may  appear  very  few  sheep.  The  fruit  and  vegetable  dis- 
play was  very  fine  and  full.    The  work  of  the  different  schools  showed  thoroughness 
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and  Interest  on  the  part  of  tiie  teachers  and  pnpils  and  spoke  well  for  the  general 
interest  in  all  that  goes  to  make  a  community  prosperous  and  intelligent.  The  farm- 
ers in  this  part  of  the  State  think  they  are  entitled  to  an  experiment  station  and  I 
think  their  ideas  are  sound.  Many  of  the  experiments  made  at  the  stations  further 
south  do  not  apply  with  particular  force  to  those  localities  further  north,  and  they 
think  that  the  State  Board  of  Agriculture  should  locate  a  station  in  that  yicinity 
.  even  at  the  expense  of  abandoning  one  in  the  south  part  of  the  State.  I  hope 
their  prayer  when  presented  will  be  granted. 

As  seen  by  the  hurried  visit  in  the  counties  mentioned,  as  well  as  by  the  study  of 
the  reports  made  from  these  localities,  I  am  convinced  that  a  prosperous  future  is  iii 
store  for  those  farmers  who  will  make  the  most  of  the  opportunities  at  their  com- 
mand. No  country  in  the  world  has  the  double  or  quadruple  advantages  in  its 
ores  as  the  Upper  Peninsula  of  Michigan.  Iron  and  copper,  gold  and  silver  will  be 
stable  commodities  as  long  as  people  live.  The  mines  so  long  idle  will  in  the  course 
of  a  short  time  be  in  full  operation.  Miners  will  have  to  be  fed.  A  home  market^ 
the  best  in  the  world,  awaits  the  farmer  here.  One  of  the  essential  nee'ds  in  these 
localities  Is  more  stock  of  the  proper  sorts  if  they  receive  the  care  and  attention 
that  that  stock  requires  in  any  locality. 

Yours  truly, 

WILLIAM  BALL. 
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FARMERS'   INSTITUTES   HELD   IN   1896-7, 

WITH   DATES  AND   ATTENDANCE. 


The  attendance  is  floured  in  the  following  manner :  The  Seeretary  of  the  Institnte  and  the  Conductor 
aent  by  the  Board  each  reported  the  attendance  by  seuione.  The  estimate  is  based  on  the  largest 
number  preeent  at  any  one  time  of  the  session.  We  have  aTeraged  the  reports  of  the  Secretary  and 
the  Condnetor  separately,  and  aTeraged  the  reeolts.  Occasional  discrepancies  indicate  some  careless 
eonnting.  But  by  the  method  need  we  haye  probably  attained  a  generally  fair  estimate  of  the  aTerage 
attendance  at  each  institute.    The  attendance  includes  that  at  women's  sections. 


i 

County. 

Place. 

Dates. 

Ayerage 
attendance 
per  session. 

Alcona 

HarrisTille 

Jan.  5-«,  1897 

58 

Allegan  -                

Allegan 

Jan.  11-12, 1897 

163 

Alpena 

Alpena  

Maneelona -. 

Jan.  fl-7, 1897. 

Dec.  1-2, 1896 

74 

Antrim 

96 

Arenac ..    . . 

Standish 

Feb.  4-5, 1897 

Dec.  15-17, 1896 

220 

Barry 

Hastings  -. 

48 

Bay 

Auburn . . 

Feb.  8-4, 1897 

134 

Bensie 

Benzonia 

Dec.  8-9, 1896 

147 

Berrien 

Niles 

Feb.  26-27, 1897 

Dec.  18-19, 1896 

Feb.  19-20, 1897 

849 

Branch 

Coldwater 

475 

Calhoun 

Albion 

309 

Cass 

Cassopolis 

Feb.  25-26, 1897 

808 

CharleToiz 

East  Jordan .. .    

Dec.  8-4, 1896 

127 

Cheboygan 

Cheboygan 

Dec.  16-17, 1896 

Chippewa 

SaultSte.  Marie. 

Dec.  17-18, 1896 

67 

Clinton 

St.  Johns 

Jan.  21-22, 1897 

Dec  7-8,1896. 

101 

Crawford 

Grayling 

58 

niAlHtiann 

Norway 

Charlotte 

Sept.  aO-Oct.  1, 1896 

Jan.  20-21, 1897 

43 

Eaton 

265 

Emmet 

Harbor  Springs....  — . 

Dec  2-8, 1896 

Feb.  16-17. 1897 

Dec.  2-8, 1896 

116 

Qenesee ... . ..— 

Flushing 

896 

Gladwin 

Gladwin 

71 

Grand  TraTerse 

TraTsrteCJty 

Dec.  4-5, 1896 

104 

Gratiot 

St.  Louis,  Bound-up 

Mar.  2-5, 1897 _ 

Jan.  27-28, 1S97 

596 

Hilltdal^ 

Hillsdale 

128 

Huron  . 

Bad  Aze 

Feb.  11-12, 1897 

840 

nffham .  ^  ^.._....^...._-.^.^_.^ 

Stockbridge 

Jan.  18-19, 1897 

Jan.  25-27, 1897 

Jan.  7-8, 1897 

215 

oSu....::::..:.::.:: 

Ionia . 

388 

Iosco 

Tawas  City 

77 

ron .-— 

Iron  River 

Sept.  28-29. 1896 

Jin.  20-21, 1S97 

85 

Isabella 

Mt  Pleasant 

347 

Jackson..^ 

Brooklyn 

Feb.  17-18, 1897 

230 

Kn^lVfti^ka                          .    . 

Kalkaska 

Not.  80-Deo.  1,  1896 

Feb.  23-24, 1897 

116 

Kent 

Grand  Bapids 

295 

Lake 

Chase 

Lapeer  . 

Dec.  16-17, 1896 

Feb.  2-3, 1897 

134 

Lapeer .— . 

285 

Lenawee 

Adrian . 

Jan.  27-29, 1897 

Jan.  15-16, 1897 

291 

LiTingtton 

Howell 

3G9 

Macomb 

Armada 

Jan.  12-13, 1897  _ 

227 

Manistee 

Copemish 

Marquette 

Dec.  7-8, 1896 

209 

Marquette .•- 

Sept.  28-24,  1896 

Dec.  16-16, 1896 

171 

Mason 

SoottviUe 

Morley 

109 

Mecosta 

Jan.  18-19, 1897 

151 

Menominee 

Stephenson  — 

Oct.  1-2, 1896- 

205 

Midland 

MidUand 

Dec.  1-2, 1896 

92 
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County. 

Place. 

Dates. 

Average 
attendance 
per  session. 

MisMokee 

Lakeaty 

Monroe 

(Larson  City 

Dec.  n-1?,  1896 

Monroo             ..        -._. 

Jan.  28-80, 1887 

91 

Mootoalm 

Jan.  19-20, 1897 

238 

MaskegoD — 

Mnskegon 

Fremont.., * 

Jan.  U-16, 1897  

Jan.  15-16, 1897 

156 

Newaygo 

2» 

OnkUnd        -  

Milford 

Slielby 

Rose  City 

No  Institute  on  aoconnt  of 
Hersey 

Jan.  18-U,  1897 

438 

Ooeaoa               1...... 

Dec.  15-18. 1896 

211 

Ogemaw       >. 

Dec.  S-4. 1896 

110 

Ontonagon     ^       ^...  

the  great  fire 

Dec.  17-18, 1896 

Osoeola' _ 

104 

Oseoda 

Mio 

Dec.  9-10. 1896 

44 

Otsego            -    -    —    — 

Oaylord 

Holland 

Dec  15-16, 1896 

99 

Ottawa  „ 

Jan.  12-18, 1897 

116 

Bosoommon ........ 

Roscommon .. 

Dec  4-5jJ896. 

55 

Saginaw 

Chesaning 

CroBwell 

Jan.  22-28, 1897 ^... 

Feb.  9-11, 1897 

155 

Sanilao 

817 

Shiawasiee . .... 

Laingsbnrg 

Jan.  21-22, 1897.. 

287 

irciair  r ::::::::::!::: 

Emmet  .._...._........—..-. 

Feb.  9-10, 1897 

865 

St.  Jo»epB 

Three  Rivers 

Feb.  24-25,  lb97 

434 

Tosoola 

Vassar „ 

Chelsea 

Feb.  1-2,1897 

322 

Washtenaw.    . 

Jan.  19-20, 1897 

242 

Wayne 

Plymouth 

Jan.  14-15, 1897 

370 

Wezfoid  .       . 

Sherman.  „..    ......  ... 

Dec.  9-10. 1896 

100 

Note— Average  per  session  for  all  Institutes  held,  except  one-day  meetings,  201. 
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LECTURERS   AT    FARMERS'    INSTITUTES,    1896-7, 


WITH  TOPICS  OF  LBCTUBES. 


We  present  below  tlie  names  and  addresses  of  persons  who  were  sent 
by  the  Board  as  lecturers  to  the  various  Institutes.  We  also  give  their 
topics.    We  have  divided  the  list  of  speakers  into  three  classes: 


The  following  are 'regular  employees  of  the  State  Board  of  Agriculture, 
and  received  expenses  only  while  attending  Institutes: 

Prof.  W.  B.  Babrows,  Professor  of  Entomology  and  Zoology,  Agricultural  College: 

1— Insects  of  the  garden  and  orchard. 

2— Parasites  of  domestic  animals. 
Dr.  W.  J.  Beal,  Professor  of  Botany  and  Forestry,  Agricultural  College: 

1— Clovers  and  grasses  for  Northern  ^^Ichigan. 

2— Forest  control. 

3 — Some  troublesome  weeds  and  how  to  eradicate  them. 
Hon.  I.  H.  Butterfield,  Secretary,  Agricultural  College: 

l—The  outlook  for  stock  feeding. 

2-The  silo. 

3— The  present  status  of  the  thoroughbred  animal  on  Michigan  farms. 
A.  A.  Crozier,  Assistant  In  Agriculture,  Experiment  Station,  Agricultural  College: 

1— Green  manuring. 

2— Clovers  and  grasses. 

3— The  family  fruit  garden. 
M.  L.  Dean,  Assistant  In  Horticulture,  Agricultural  College: 

l—The  potato  patch. 

2— Orchard  fruits  for  Northern  Michigan. 

3— The  apple  orchard. 

4— The  home  fruit  garden. 
Dr.  H.  Edwards,  Professor  of  English  Literature  and  Modern  Languages,  Agri- 
cultural College: 

Markets. 
M.  W.  Fulton,  Assistant  in  Agriculture,  Agricultural  College: 

Farm  fences. 
H.  P.  Gladden,  Assistant  In  Horticulture,  Agricultural  College: 

1— Potato  experiments  at  Michigan  Experiment  Station. 

2— Spraying:    For  the  average  farmer  who  grows  fruit. 
Dr.  E.  a.  a.  Grange,  Professor  of  Veterinary  Science,  Agricultural  College: 

The  structure  of  the  milk  glands  of  the  cow,  and  diseases  peculiar  to  them. 
Thomas  Gunson,  Florist,  Agricultural  College: 

1— A  few  thoughts  on  the  care  and  value  of  flowers. 
.    2--F lowers— their  influence  on  rural  life. 
Prof.  W.  O.  Hedrick,  Assistant  Professor  of  History  and  Political  Economy,  Agri- 
cultural College: 

Progress  in  tax  reform. 
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Dr.  R.  C.  Kedzie,  Professor  of  Chemistry,  Agricultural  College: 

1— Wheats  for  Michigan. 

2— Forecasts  of  frosts. 

3— The  simpler  chemistry  of  the  soil. 

4— Soil  exhaustion. 

5— Feeding  the  soil. 
Prof.  F.  S.  Kedzie,  Adjunct  Professor  of  Chemistry,  Agricultural  College: 

1— Keeping  up  soil  fertiltity,— what  it  means  and  how  it  is  done. 

2— Some  interesting  points  about  soils. 
C.  E.  Marshall,  Bacteriologist,  Experiment  Station,  Agricultural  College: 

Bacteria  and  their  importance  in  our  everyday  life. 
Prof.  Edith  McDermott,  Professor  of  Domestic  Economy,  Agricultural  College: 

Demonstration  lectures  in  cooking. 
Prof;  H.  W.  Mumford,  Assistant  Professor  of  Agriculture,  Agricultural  College: 

1— Ten  points  in  taking  care  of  farm  stock. 

2— Why  and  how  should  the  farmer  be  educated? 
Prof.  C.  D.  Smith,  Professor  of  Agriculture  and  Director  of  Experiment  Station, 
Agricultural  College: 

1— The  home  dairy  vs.  the  factory. 

2— Stall  fixtures. 

3— Forage  crops  and  how  to  raise  them. 

4— The  home  dairy. 

5— The  art  of  buttermaking. 

^—Principles  of  stock  feeding. 
Dr.  J.  L.  Snyder,  President  Agricultural  College: 

Practical  education. 
Prof.  L.  R.  Taft,  Professor  of  Horticulture,  Agricultural  College: 

1— Diseases  of  small  fruits. 

2— Diseases  of  pome  fruits. 

3— Diseases  of  stone  fruits. 

4— Treatment  of  plant  diseases. 
G.  H.  True,  Instructor  in  Dairying,  Agricultural  College: 

1— Making  butter  in  a  dairy  of  less  than  five  cows. 

2— -Better  butter  cows  and  how  to  get  them. 

3— Feeding  the  dairy  herd  in  dry  years. 
Prof.  H.  K.  Vedder,  Professor  of  Mathematics  and  Civil  Engineering,  Agricultural 
College: 

Bridges  and  culverts  for  country  highways. 
Prof.  C.  F.  Wheeler,  Assistant  Professor  of  Botany^  Agricultural  College: 

1— Some  bad  weeds  and  how  to  eradicate  them. 

2— Smuts  and  rusts  of  grains. 

3— Grasshoppers. 
Prof.  P.  B.  Woodwobth,  Assistant  Professor  of  Physics,  Agricultural  College: 

1— -Water  in  physics. 

2— Water  in  the  air. 

3— Water  in  the  soil. 

4— Water  in  plants. 


II. 

The  following  were  employed  eRpecially  for  Institute  work,  ajid  were 
X>aid  a  per  diem  and  expenses  while  on  such  work: 

Hon.  Wm.  Ball,  Hamburg: 

1— Value  of  improved  stock  and  how  to  improve  it. 

2— How  I  grow  wheat. 

3— Maintaining  soil  fertility. 

4— Does  Improved  stock  pay  the  average  farmer  today? 

5--Business  sense  in  farming. 

6— How  I  grow  corn. 
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J.  H.  Bbown,  Climax: 

1— Value  of  com  fodder  for  'stock. 

2— Cleanliness  and  care  In  the  dairy. 

3— Keeping  up  fertility. 

4— The  educated  farmer. 

5— The  home  dairy. 

6— The  silo. 

7— The  feeding  and  care  of  a  dairy  herd. 
C.  B.  Charles,  Bangor: 

Improving  and  utilizing  low  lands. 
I.  N.  CowDREY,  Ithaca: 

1— Potato  growing. 

2— The  home  dairy. 
E.  A.  Crohan,  Grass  Lake: 

l—Buttermaklng  in  a  small  dairy. 

2— Shall  we  farm  without  keeping  live  stock? 

3— Clover  and  other  forage  crops. 
A.  P.  Gray,  Archie: 

1— The  farmer^s  fruit  garden. 

2— The  essentials  of  profitable  apple  growing  in  Michigan. 

3— Cultivation  and  care  of  small  fruits  for  market. 
R,  M.  Kellogg,  Three  Rivers: 

l—Pruning— its  objects  and  its  limitations. 

2— Small  fruits  for  profit. 
Mrs.  Mattie  A.  Kennedy,  Slocums: 

1— What  we  farmers*  wives,  need. 

2— Being  a  helpmeet. 

3— The  life  we  live. 
Mrs.  Mary  A.  Mayo,  Battle  Creek: 

1— Making  housework  easier. 

2— Mother  and  daughter. 

3— Poultry  raising  for  the  farmer's  wife. 

4— The  unappreciated  side  of  farm  life. 

5— Home  life  on  the  farm. 
Roland  Morrill,  Benton  Harbor: 

1— Apples  and  plums. 

2— Small  fruits  for  market. 

3— Business  methods  in  farming. 

4— Peaches  and  plums. 

5--The  home  fruit  garden. 

G— Benefits  of  intensive  cultivation. 

7— The  apple  orchard. 

8— Objects  and  methods  of  pruning. 

9— Value  of  commercial  fertilizers  in  fruit  growing. 
A.  E.  Palmer,  Kalkaska: 

1— Silos  and  silage. 

2— Essentials  for  successful  farming  in  Northern  Michigan. 
Mrs.  Ella  E.  Rockwood,*  Flint: 

1— Fathers  and  sons:    From  a  mother*s  standpoint. 

2— Some  helpful  hints  for  women  who  make  butter. 

3— The  ideal  home. 
John  L.  Shawver,  Belief ontaine.  Ohio: 

1— Farm  buildings. 

2— Clovers,  manures,  and  fertilizers. 

3— Seed  time  and  harvest. 

4— The  home  dairy. 
J.  N.  Stearns,  Kalamazoo: 

1— The  essentials  of  profitable  appte  growing  in  Michigan. 

2— Cultivation  and  care  of  small  fruits  for  market. 

3— The  farmer's  fruit  garden. 

*Mrs.  Rockwood  met  with  an  injury  justprevioustostarting  and  was  unable  to  attend  any  institute* 
51 
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How.  R.  L.  Taylob,  Lapeer: 

Bees  and  horticulture. 
H.  B.  Van  Norman,  Agricultural  College: 

The  farm  dairy. 
A.  M.  Welch,  Ionia: 

1— My  experience  with  building  and  using  silos. 
'     2— Successful  milk  production. 

3— Shall  we  buy  or  raise  our  cows? 

4— Economical  sheep  feeding. 

5— Winter  feeding  of  cows,  with  and  without  silage. 


IIL 

The  following  members  of  the  State  Board  of  Health  spoke  at  various 
Institutes,  for  expenses  only: 

Db.  H.  B.  Bases,  Secretary,  Lansing. 
Pbof.  Delos  Fall,  Albion. 
Db.  Mason  W.  Gray,  Pontiac. 
Hon.  a.  V.  McAlvat,  Manistee: 

Prevention  and  restriction  of  communicable  diseases. 
Hon.  Prank  Wells,  Lansing: 

Home  sanitation. 
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OFFICERS  FARMERS'  INSTITUTE  SOCIETIES 

WITH   NUMBEB  OF   MBHBBRS  BEPOBTED  FOB  INSTITDTE   VE&B,   1896  7. 


Connty. 

li 

President. 

Address. 

Secretary. 

Address. 

Aloon*_ 

Alger  1 

28 

J.  Van  Buskirk.. 

HarrisvlUe 

Geo.ColwelL. 

Harrisville. 

AlWan 

78 
27 
80 

P.  W.  Robinson 

B.  O.  Avery 

FennviUe 

Alpena 

EVj."Fiini'h::::::::: 

Otsego. 

Alpena 

E.  H.  Toland 

D.  W.  Marsh 

Ossineke. 

Ad  trim 

C.E.  Mills 

Mancelona 

SterUng 

Mancelona. 

Arenac  8  „ 

Peter  Gilbert 

A.  H.  Welles    

Standish. 

Baracai 



Barrj 

112 

70 
74 

52 
175 
110 

98 

67 

79 
68 

John  Dawson  .       

Hastings 

So.  Frank'fort" 

Benton  Harbor 
Gilead 

R.  M.  Bates  . 

Hastings. 

Bay 

T.  F.  Marston 

R.  B.  Reynoidir:::::: 

C.  B.  Groat 

Bay  City. 

Benale 

Berrien 

Wm.  G.  Yoorheis 

C.  H.  Farnum 

Frankfort. 
Nih»s. 

Branch 

L.  M.  Marvh 

A.J.Aldrich     

Wm.  A.  Powell 

£bTw^.S:1^.;:::: 

Coldwater. 

Calhoan  . 

Jacob  Wartman.. 

T.  T.  Hlggins 

Albion    

Marshall 

Cass 

DaUey 

(^assopolis. 

Charlevoix 

M.  M.  Bnrnham 

Jas.  Penton 

East  Jordan  ... 

Manning 

SaultSte.Marie 

Charlevoix. 

Cheboygan  .    . 

C.  P.  Smith 

Cheboygan. 

Chippewa...... 

H.  A.  Osborn 

T.  R.Easterday 

Sault  8te.Marie 

Clare !..«.- 

Clinton 

48 
51 

Deoa'tnr  Brossl'll' I.* 

St.  Johns 

Grayling 

Geo.  N.  Perrey 

Henry  Funok 

St.  Johns. 

Crawford 

Delta  1 

Oscar  Palmer 

Pere  Cheney. 

Dickinson 

25 

C.t.  iicEiroy 

Norway 

Eaton  Bapids.. 
Harbor  Springs 
Grand  Blanc... 

Gladwin 

L.F.  Springer 

Geo.  A.  Perry 

Byron  Bartlett 

Jas.  A.  Button. 

Edgar  B.  Lamphear. 

Norway. 

Batons      .  . 

Jas.  H.  Gallelry 

John  Swift 

Charlotte. 

Emmet 

65 
86 

89 

Harbor  Springs 

Oeneeee 

Gladwin 

Geo.  W.  Stuart 

H.E.  Clarke 

Flint. 
Gladwin. 

eogebioi 

0*? Traverse  .. 

""76 
90 

Samuel  H.  Sayler 

L  N.  Cowdrey 

Yuba::::::::::: 

E.O.  Ladd 

Traverse  City. 

Gratiot 

Ithaca 

Camden 

C.  A.  Van  Deventer.. 
Earl  H.  Dreiser 

Ithaca. 

Hillsdale 

Houghton  1 

A.  B.  Cummins 

JonesvUle. 

Hnron 

211 
72 

227 
11 

86 
72 
80 

John  Hunt 

Verona  MUls... 

Dansville 

Ionia 

Tawas  City 

Iron  River 

Mt.  Pleasant... 
Grass  Lake  .... 

Mrs.  Geo.  Pangman.. 

Verona  MiJLls. 

Ingham 

Wm.  H.  Hewlett 

Luther  E.HaU 

John  Preston 

Mason. 

iSia ...::::::: 

C.I.Goodwin... 

Geo.  Anschuety 

P.  O'Brien 

Ionia. 

losoo 

Tawas  City. 

Iron 

Wm.  Greig..- 

Iron  ^iver. 

52SSS ::::::: 

Wallace  W.  Preston... 
E.  A.  Croman.. 

Michael  E.  Kane 

H.  A.  Ladd 

Mt.  Pleasant. 
Brooklyn. 

Kalamazoo  i... 

Kalkaska 

80 
859 

A.  E.  Palmer 

Kalkaska 

Grand  Bapids.. 

D.  P.  Rosenberg 

W.  K.  Munson 

Kalkaska. 

Kent 

Wm.  T.  Adams 

Grand  Rapids. 

Keweenaw  i ... 

Lake 

Lapeer 

32 
75 

Spencer  Freedenbergh. 
Wm.  W.  Stickney 

Chase 

Lapeer..    ..... 

J.  G.  Rogers 

G.  W.  Carpenter 

Chase. 
Lapeer. 

Leelanau  i..... 

Lenawee  ' 

Gen.  B.  Horton 

J.  B.  Tazziman 

Fruit  Ridge.... 
Oak  Grove 

H.  H.  Ferguson 

F.  D.  Filldns 

Adrian. 

Livingston 

54 

Oak  Grove. 

Lncei. 

Mackinac! 

Macomb 

47 

60 
25 
82 
69 

John  McKay 

Romeo 

G^eo.  A.  True 

Armada. 

Manistee 

Jacob  Sears 

Harlan 

Marquette 

Ludmgton 

Morley 

J.  Herbert  Read 

Louis  J.  Lavoy 

Mrs.C.H.  Ludington 
Norwood  Bowers . 

Harlan. 

Marquette 

Mason 

Bobt.  Blemhuber 

Jerome  Barman 

Geo.  W.  Puller 

Edward  Sawbridge.... 

Harvey. 
Ludington. 

Mecosta 

Morley. 

21 

Stephenson . 

Stephenson. 
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County. 

1' 

5^ 

President. 

Address. 

Secretary. 

Addrees. 

MidUnd 

Missaukee 

Monroe 

51 
45 
64 
54 

James  G.  Culver 

Harvey  Bartholomew.. 
B.  L.  Lockwood  ...>.... 
N.  L.  Otis 

Midland 

Pioneer 

Petersburg.... 

FrankH.  Olmsted.. . 

Jas.  E.Wright 

J.  W.  Morris 

Midland. 
Lake  City. 
Monroe. 

Montcalm  ..-.. 

Geo.  H.  Lester 

Carson  City. 

Montmorency  K 

Muskegon 

67 
53 
93 
65 
50 

40 
66 
22 
45 
42 

Geo.  Bolt 

Bailey 

Chas.  E.  Whitney 

W.C.Stuart 

Muskegon. 

Newayffo 

E.  C.  Tinney 

Fremont 

Pontiac 

Hart 

Fremont. 

Oakland 

Peter  Voorheis,  Jr 

F.J.  Russell 

C.J.Phelps 

F.  N.  Clark 

Milford. 

Oceana  

W.  N.  Sayles 

Hart. 

Ogemaw 

Damon ..__.._.. 

H.  S.  Karcher 

H.  M.  Powers 

Will  L.  Richards 

Robert  Kittle _. 

J.  Berdine  Scott 

Chas.  a  Dutton 

Rose  City. 

Ontonagon  

Jas.  A.  Crooker 

0.  L.  Millard 

John  Randall 

Ontonagon 

Hersey 

Ontonagon. 
Hersey. 

Oscoda 

Mio  .  ::.::: 

Biggs. 

Otsego 

Jos.  Glasson,  Sr 

A.  G.  VanHees 

Gaylord 

Zeeiand 

Gaylord. 

Ottawa  s 

Holland. 

PresQue  Isle  K. 

Roscommon... 

Saginaw 

Sanilac 

Schoolcraft  i... 

* 
44 
100 

James  H.  Sly 

Henry  M.  Youmans 

Richard  Pearson 

Roscommon  ... 

Bridgeport 

Urban 

Wm.  F.  Johnston 

Jas.  A.  Slocum 

E.M.Denton 

Roscommon. 
Saginaw.  W.  S. 
Sanilac  Center. 

Shiawassee 

128 
27 
129 

ao 

Rlmnr  WjiPTftn     , 

Ovid 

Chas.  B.  Took 

Moses  P.  Carlton 

D.  J.  Porter 

Owrsso. 

St.  Clair 

Chas.  S.  King 

Port  Huron.... 

NotUwa 

Yassar 

Port  Huron. 

St.  Joseph 

C.  A.Mer 

Three  Rivers. 

Tuscola 

Chas.  Selden 

Fred  H.  Orr 

Caro. 

Van  Buren  i ... 

Washtenaw.... 
Wayne -.._ 

119 
65 

Wm.  E.  Stocking 

J.  H.  Vreeland.:. 

Ann  Arbor 

Wyandotte 

Wexford 

H.  Stnmpenhusen 

J.H.  Hanford 

Elwood  Peck 

BawsouTiUe. 
Plymouth. 

Wexford. 

Barton  Colvin 

CadiUae. 

1  Counties  not  organised  under  law  of  1895. 

2  County  agricultural  societies  acting  as  Institute  societies  under  the  rules  of  the  State  Board  of 
Agriculture. 

8  Organized  October,  1896. 
*  Not  reported. 
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FINANCIAL   STATEMENT. 

FARMERS*    INSTITUTE    FUND,    FOR    FISCAL    YEAR    ENDING    JUNE    30, 

1897. 

Amount  of  approprlatioii,  $5,000. 

Salary  of  Superintendent $600  00 

Traveling  expenses  of  Superintendent 00  73 

Salary  of  clerk 152  50 

Per  diem  of  lecturers 1,372  00- 

Travellng  expenses  of  lecturers 1,961  48 

Printing   31  75 

Stationery 29  50 

Office  postage  166  30 

Mailing  copies  Institute  bulletin 100  00 

Office  apparatus  33  95 

Apparatus  for  lecturers '127  56 

Farm  Home  Reading  Circle 117  70 

Sundry  t216  53 

Total  $5,000  00 

Farther  details  re^^arding  the  work,  the  report  of  the  papers  and  dis- 
cussions at  the  State  Round-up  at  St.  Louis,  as  well  as  abstracts  of  many 
other  addresses,  will  be  found  in  the  Institute  Bulletin  No.  3,  Issued  in 
May,  1897. 


REPORT    OF    FARM    HOME    READING    CIRCLE. 

SEASON     OP     1896-7. 

President  J.  L.  Snyder,  Michigan  Agricultural  College: 

Dear  Sir — I  herewith  transmit  a  report  of  the  work  of  the  Farm  Home 
Reading  Circle,  carried  on  under  the  direction  of  the  State  Board  of 
Agriculture,  for  the  year  ending  June  30,  1897.  This  report  is  made 
as  brief  as  possible,  and  includes  the  principal  features  of  our  work. 

While  the  Farm  Home  Reading  Circle  is  but  little  over  four  and  one- 
half  years  old,  yet  we  believe  we  can  already  boast  of  a  longer  period 
of  uninterrupted  progress  than  any  similar  movement  in  the  United 
States. 

Having  started  out  with  the  determination  to  impress  our  rural 
population  with  the  importance  and  value  of  pursuing  a  systematic  course 
of  reading,  suggesting  the  best  books  along  the  various  branches  of 
farming  and  gardening,  and  furnishing  these  books  to  members  of  the 
Farm  Home  Reading  Circle  at  much  below  the  regular  retail  price,  the 
management  of  the  Farm  Home  Reading  Circle  has  held  rigidly  to  this 
policy. 

*  Includes  fine  stereoptlcon  and  outfit. 

t  Includes  packing,  boxes,  cartage,  and  freight  on  Institute  bulletins  sent  to  County  Secretaries^ 
for  two  years,  1896  and  1897.  .      ,,,,.,  I /> 
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During  the  year  closing  June  30,  1897,  we  have  purchased  and  placed 
in  our  office  a  copy  of  each  book  recommended  in  the  Farm  Home  Read- 
ing Circle  courses.  This  was  done  for  the  benefit  of  a  large  number  of 
visitors,  who  come  to  the  College,  that  they  might  be  able  to  examine 
the  books. 

We  are  confident  that  we  have  interested  a  large  number  of  men  by 
having  such  library. 

During  the  late  autumn  we  sent  a  press  bulletin  to  a  large  number  of 
the  local  county  papers  throughout  the  State,  as  well  as  to  the  various 
agricultural  journals  in  this  and  other  states.  Quite  a  large  number 
made  mention  of  the  work  of  the  Farm  Home  Reading  Circle,  if  they  did 
not  see  fit  to  publish  the  press  bulletin  entire. 

Circulars  and  advertising  matter  concerning  the  Farm  Home  Reading 
Circle  were  freely  distributed  among  the  people  in  attendance  upon  the 
Farmers'  Institutes  held  in  various  parts  of  the  State. 

In  twelve  months  we  have  enrolled  sixty-five  new  members. 

This  number  in  no  way  indicates  the  number  of  readers,  for  in  some 
instances  the  books  are  ordered  by  a  Grange,  Farmers'  Club  or  com- 
munity where  several  readers  get  the  benefit  of  the  same  books. 

Forty-seven  reports  were  sent  in  for  examination,  and  in  each  case 
the  secretary  felt  warranted  in  issuing  a  certificate  for  each  report  thus 
sent.  Some  of  the  reports  showed  clearly  that  a  large  amount  of  study 
and  thought  had  been  devoted  to  the  books,  while  in  others  and,  I  am 
glad  to  say,  in  much  fewer  instances,  a  lack  of  thorough  work  was 
manifest. 

Orders  for  books  were  received  from  seventy-eight  members.  These 
orders  varied  from  one  to  ten  books, — these  books  ranging  in  price  from 
fifteen  cents  to  one  dollar  and  seventy-five  cents. 

Three  hundred  and  ninety-two  enquiries  were  received  in  regard  to 
the  plan  and  expenses  of  the  Farm  Home  Reading  Circle. 

It  might  appear  that  a  larger  number  than  did  should  have  become 
membei*8,  but  some  enquirers  seemed  to  have  gotten  the  idea  that  the 
Farm  Home  Reading  Circle,  traveling  libraries  and  free  Experiment 
Station  bulletins  were  different  ways  of  expressing  the  same  thing. 

Then  again,  some  may  have  become  discouraged  of  ever  being  able  to 
finish  the  course  before  they  began,  thinking  that  with  a  limited  amount 
of  time  it  would  be  next  to  impossible  to  complete  the  course  on  account 
of  its  length.  There  can  be  little  question  but  that  the  careful  reading 
of  some  fifteen  volumes  looks  formidable  to  a  man  or  woman  not  accus- 
tomed to  study. 

We  are  considering  different  methods  of  doing  away  with  this  possible 
present  objection  to  our  plan. 

One  of  the  most  serious  problems  which  confronts  us  in  our  work  is 
the  selection  of  suitable  books.  It  often  happens  that  we  must  offer 
two  books  in  the  same  class  w^hich  treat  of  precisely  the  same  topics, 
and  sometimes  in  a  similar  manner  in  certain  parts  of  the  books. 

We  are  greatly  in  need  of  a  carefully  edited  series  of  books  for  this 
Farm  Home  Reading  Circle  work. 

Undoubtedly  the  next  year  will  be  the  best  in  the  history  of  this  move- 
ment, thus  far. 

Very  respectfully, 

HERBERT   W.  MUMFORD, 

Sec'y  Farm  Home  Reading  Circle. 
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COMMENCEMENT  ADDRESS,  AUGUST  14,  1896. 
INDUSTRIAL     EDUCATION     THE     NEED     OP     THE     COMMONWEALTH. 

BY    WILLIAM   KENT. 

Shortly  after  my  acceptance  of  the  invitation  of  your  President  to 
make  an  address  at  this  commencement,  he  sent  me  a  copy  of  the  cata- 
logue of  the  College,  and  at  the  beginning  of  the  descriptive  matter  I 
found  this  sentence:  "The  constitution  of  Michigan  requires  that  the 
legislature  shall  ♦  ♦  ♦  provide  for  the  establishment  of  an  agri- 
cultural school  ♦  ♦  ♦  for  instruction  in  agriculture  and  the  natural 
sciences  connected  therewith." — [Revised  Constitution  1850,  Art.  XIII, 

§  11.] 

These  words  fill  me  with  profound  respect  and  admiration  for  the 
makers  of  the  revised  constitution  of  this  State.  It  seems  remarkable 
that  as  early  as  the  year  1850  they  should  have  foreseen  the  need  of  the 
State  for  such  a  college,  and  that  they  should  have  been  so  strongly 
impressed  with  that  need  that  they  incorporated  a  provision  for  the 
<ollege  in  the  constitution.  And  although  five  years  passed  before  the 
legislature  obeyed  the  mandate  of  the  constitution  by  passing  the  act 
for  the  establishment  of  the  college,  and  two  years  more  elapsod  before 
the  college  was  opened,  the  date,  1857,  was  still  so  early  that  it  enables 
Michigan  to  claim  that  it  has  the  oldest  college  of  its  kind  in  the  country. 
That  date  was  five  years  earlier  than  that  of  the  Morrill  land  grant  act, 
passed  by  the  United  States  congress  in  1862,  which  has  been  the  foun- 
dation of  the  agricultural  colleges  and  of  the  departments  of  agriculture 
and  mechanical  arts  in  the  universities  in  most  of  the  other  states,  and 
which  has  largely  supplemented  the  endowment  of  this  College. 

Both  the  provision  of  the  Michigan  constitution  of  1850  and  the  Morrill 
act  of  1862  were  far  in  advance  of  the  average  sentiment  of  the  people. 
It  often  so  happens  in  legislative  enactments.  The  makers  of  the  constitu- 
tion of  the  United  States,  the  grandest  political  instrument  ever  framed, 
builded  so  well  that  their  far-seeing  wisdom  is  a  matter  of  astonishment 
to  us  today,  but  it  was  with  the  utmost  diflQculty  that  their  work  was 
adopted  by  the  states,  and  only  the  pressure  of  necessity  compelled  its 
adoption.    It  was  far  in  advance  of  the  average  wisdom  of  the  people. 
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So  it  is  usually  with  legislation  connected  with  educational  matters. 
The  establishment  of  public  schools  was  opposed  by  a  large  portion  of 
the  community.  "If  a  man  wishes  to  educate  his  children,  let  him  pay 
for  it;  it  is  not  right  to  tax  the  public  for  his  benefit,"  said  the  objectors. 
Later,  when  high  schools  were  established,  the  same  arguments  were 
used,  slightly  modified.  "It  is  all  right  to  teach  a  boy  the  three  R's," 
said  they,  "but  the  public  should  not  be  taxed  for  teaching  him  the  higher 
branches."  This  argument  against  the  high  schools  is  still  occasionally 
heard,  but  it  has  never,  so  far  as  I  know,  prerailed  to  such  an  extent  as 
to  cause  the  abandonment  of  a  single  high  school  in  any  part  of  our 
country  after  it  has  been  established.  The  Morrill  land  grant  act  of 
1862,  through  which  the  general  government  presented  to  the  several 
states  millions  of  acres  of  the  public  lands  to  aid  in  the  establishment 
of  schools  of  agriculture  and  the  mechanic  arts,  was  so  little  appreciated 
in  some  of  the  states  that  the  proceeds  of  the  sale  of  the  lands  were 
frittered  away  or  badly  administered,  so  that  the  benefits  derived  from 
the  act  have  been  far  less  than  they  should  have  been.  I  am  glad  to 
know  that  this  is  not  the  case  in  the  State  of  Michigan  and  that  the 
grant  of  the  government  has  been  so  well  administered  that  the  pres- 
ent annual  revenue  from  it  is  ?42,000,  or  more  than  four  times  as  much 
as  is  contributed  this  year  by  the  taxation  of  the  people  of  the  State^ 
while  the  United  States  supplementary  grant  of  1890  contributes  ?22,000 
additional.  Thus  |64,000  of  the  revenue  of  this  College  is  due  to  the 
far-seeing  and  beneficent  paternalism  of  the  United  States  government 
and  only  f  10,000  to  the  State  of  Michigan.  .  This  latter  burden  of  tax- 
ation upon  the  people  of  the  State  is  so  heavy,  as  is  stated  in  a  recent 
number  of  the  College  Record,  that  a  property  owner  whose  property 
is  assessed  at  f4,000  pays  a  little  less  than  four  cents  a  year  to  the 
College.  This  burden,  however,  is  so  heavy  in  the  opinion  of  the  editor 
of  a  Michigan  country  newspaper,  that  he  would  be  willing  to  sacrifice 
the  College  to  get  rid  of  it.  He  says:  "This  institution  should  be  merged 
into  the  State  University,  to  the  end  that  the  |3,000,000  tax  may  be 
whittled  down.  Were  the  voters  of  Michigan  pennitted  to  take  action 
upon  the  matter  they  would  either  vote  for  consolidation  or  the  wiping 
out  of  the  expensive  Lansing  concern  altogether."  I  have  no  doubt  that 
the  editor  repr^ents  the  opinion  of  only  a  small  portion  of  the  least 
intelligent  of  the  community,  and  that  his  statement  is  a  slander  on  the 
voters  of  Michigan.  The  support  of  higher  education  has  never  gone 
backward  in  the  United  States,  and  it  is  inconceivable  that  the  State  of 
Michigan,  which  was  wise  enough  46  years  ago  to  put  in  its  constitution 
a  provision  for  founding  its  Agricultural  College,  will  ever  be  so  foolish 
as  to  abandon  it. 

The  College  is  here,  and  is  here  to  stay,  but  although  it  is  nearly  40 
years  old,  has,  as  far  as  I  can  judge,  an  ample  endowment,  good  loca- 
tion, splendid  equipment,  well  qualified  teachers,  and  an  admirable 
system  of  instruction,  free  tuition  and  very  low  expense  for  board,  every- 
thing, in  fact,  which  such  a  college  should  have,  it  is  still  so  far  in  advance 
of  the  times  and  of  the  popular  sentiment,  that  it  is  not  appreciated  as 
it  should  be  by  the  citizens  of  the  State  in  general  and  by  the  farming 
community  in  particular.  The  proof  that  there  is  such  a  want  of  appre- 
ciation is  this  single  statistical  fact:  the  College  has  in  its  agricultural 
department  269  students,  of  whom  89  are  from  outside  of  Michigan,. 
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while  the  last  census  shows  that  208,442  men  over  21  years  of  age  are 
engaged  in  some  form  of  agricultural  work  in  the  State.  That  is,  there  i& 
only  one  student  in  college  to  every  900  men  of  full  age  engaged  in 
agriculture.  If  each  family  has  on  the  average  five  persons,  only  one 
family  engaged  in  agricultural  industry  out  of  every  180  has  a  boy  in 
the  College.  Making  every  allowance  we  please  for  the  poverty  of  many 
farming  families,  and  for  the  fact  that  many  families  do  not  contain 
boys  of  college  age,  still  the  figures  show  that  the  reason  there  are  only 
269  agricultural  students  here  is  that  the  farmers  in  general  are  not 
willing  that  their  sons  should  come  here. 

That  the  farmers'  sons  do  not  come  here  is  not  the  fault  of  this  par- 
ticular college,  of  its  methods  or  its  teachers.  If  that  were  the  trouble 
we  would  find  the  farmers  sending  their  sons  to  agricultural  colleger 
in  other  states,  which  they  are  not  doing.  It  is  not  due  to  the  fact  that 
it  is  not  right  to  give  a  farmer's  boy  such  an  education  as  this  College 
ajffords,  for  there  is  no  such  fact;  the  fact  is  just  the  reverse.  It  is  not 
at  all  probable  that  the  reason  is  that  the  farmers  are  parsimonious;  I 
do  not  believe  that  they  are.  The  sole  reason,  in  my  estimation,  is  that 
the  farmers  in  general  are  not  yet  educated  up  to  the  belief  that  the 
course  of  instruction  given  by  this  College  would  be  ofllbenefit  to  their 
boys.  Many  of  them  are  in  fact  decidedly  prejudiced  against  such  a 
course  of  instruction. 

The  farmers  are  not  to  be  blamed  for  this  lack  of  education  or  for 
their  prejudice,  for  in  the  case  of  the  vast  majority  of  them  there  haa 
been  nothing  in  the  whole  course  of  their  lives  or  of  that  of  their  an- 
cestors to  free  them  of  such  a  prejudice.  We  might  as  well  blame  the 
men  of  the  Middle  Ages  for  their  neglect  to  study  the  natural  sciences, 
the  men  of  the  fifteenth  century  for  their  disbelief  in  the  theories  of 
Columbus,  and  the  men  of  the  eighteenth  century,  even  after  the  elec- 
trical discoveries  of  Franklin,  Volta  and  Galvani,  for  failing  to  invent 
the  telegraph.  There  is  nothing  in  the  whole  realm  of  human  opinion 
in  which  the  majority  of  men  are  so  conservative  as  in  matters  of  educa- 
tion. How  many  years  it  required  from  the  time  of  Froebel  until  the 
idea  of  the  kindergarten  was  so  generally  accepted  that  it  became  adopted 
in  even  a  few  of  our  public  schools?  After  the  excellence  of  the  manual 
training  system  of  Russia  was  shown  in  our  Centennial  Exposition  in 
1876,  how  long  it  was  before  the  manual  training  idea  became  at  all 
popular  in  this  country.  It  was  not  until  after  millions  of  dollars  had 
been  spent  by  some  of  our  philanthropic  rich  men  in  establishing  private 
manual  training  schools,  many  books  had  been  written  and  lectures 
given  upon  the  subject,  that  public  boards  of  education  began  to  con- 
sider the  question  and  manual  training  was  introduced  into  the  public 
schools.  It  is  not  only  among  uneducated  men  that  prejudices  in  educa- 
tional matters  exist  to  such  an  extent  that  they  restrain  progress,  for 
manual  training  was  opposed  by  some  of  our  most  eminent  educators. 
The  fetich  of  the  study  for  years  of  Greek  and  Latin  as  necessary  for  all 
educated  men  still  exists  in  the  minds  of  many  learned  teachers,  and 
their  theories  and  prejudices  in  favor  of  the  old  classical  education  are 
still  responsible  for  wasting  the  time  of  thousands  of  students  and  for 
preventing  them  from  acquirinc:  knowledge  in  other  branches  which 
would  be  of  vastly  greater  benefit  to  them. 
52  • 
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So  the  farmer  is  not  to  be  blamed  for  his  lack  of  knowledge  of  the 
benefits  of  an  agricultural  college  course.  We  must  have  patience  with 
him.  He  will  grow  to  this  knowledge,  or  if  not  his  successors  of  the 
coming  generation  will,  and  the  college  will  be  crowded  with  students 
and  will  be  asking  the  State  for  increased  appropriations  in  order  to 
provide  buildings  to  hold  them. 

Let  not  the  advocates  of  the  Agricultural  College  be  discouraged.  Its 
day  is  coming,  just  as  the  day  of  the  technical  mechanical  engineering 
college  has  already  come.  It  is  just  20  years  ago  that  I  graduated  from 
a  mechanical  engineering  college  in  the  east.  There  were  then  probably 
not  over  50  graduates  of  such  colleges  in  the  country,  and  they  were  a 
drug  in  the  market.  It  was  panic  times  then,  but  the  workshops  of  the 
country  did  not  then  appreciate  the  graduates,  and  the  few  that  obtained 
work  in  these  shops  had  to  go  in  at  the  very  bottom  as  apprentices. 
Now  the  conditions  are  entirely  different;  there  are  some  thousand  such 
graduates  in  the  country  and  there  is  a  steady  demand  for  them.  They 
soon  rise  to  hold  the  best  positions  in  the  shops,  and  the  owners  of  the 
shops  are  sending  their  sons  to  these  colleges  to  obtain  the  kind  of  educa- 
tion that  will  be  of  most  use  to  them.  Some  of  the  graduates  are  now 
old  enough  to  have  sons  of  college  age,  and  they  are  sending  them  to 
the  same  colleg^  Such,  I  predict,  will  be  the  course  of  the  agricultural 
colleges.  The  graduates  of  this  College  will  soon  be  the  superintendents 
and  owners  of  the  best  farms  in  the  country,  and  they  will  send  their 
sons  here  in  ever  increasing  numbers. 

Meanwhile  it  is  the  duty  of  those  interested  in  the  College,  as  pro- 
fessors, instructors  and  graduates,  not  to  cease  from  their  work  of 
educating  the  farmers  of  the  State  as  to  the  usefulness  of  the  Collie. 
Let  them  through  their  College  paper,  through  the  agricultural  papers 
of  the  country  and  through  Farmers'  Institutes  and  fairs,  cause  the 
work  of  the  College  to  become  known,  and  in  due  time  the  farmers  will 
come  to  believe  in  the  College,  not  only  as  a  place  to  which  they  should 
send  their  sons,  but  as  a  direct  benefit  to  the  whole  State,  as  an  institu- 
tion which  is  so  important  to  the  welfare  of  the  State  as  a  whole  that 
it  will  never  fail  to  receive  their  support  when  its  needs  compel  it  to  ask 
additional  appropriations  from  the  legislature. 

Let  us  now  consider  a  few  thoughts  which  lead  up  to  the  belief  that 
the  Agricultural  College  is  not  in  any  sense  a  charitable  institution  ex- 
isting for  the  benefit  of  its  students,  nor  even  a  class  institution  pro- 
vided for  the  benefit  of  the  agricultural  interests  at  the  expense  of  the 
taxpayers  at  large,  but  rather  as  a  State  investment  which  will  return 
to  the  State  its  cost  a  hundred  times  over,  an  institution  designed  to 
safeguard  the  State  against  the  dangers  of  the  industrial  and  commercial 
wars  of  the  future,  just  as  West  Point  is  designed  to  safeguard  the 
nation  against  foreign  invasion. 

In  New  York  city  there  exists  an  apprentices'  library  founded  by  the 
Society  of  Mechanics  and  Tradesmen,  which  was  instituted  over  a  cen- 
tury ago.  On  the  walls  of  the  library  hangs  the  ancient  banner  of  the 
society,  with  its  emblem  and  its  motto.  The  emblem  is  an  uplifted  right 
arm  with  the  hand  grasping  a  hammer,  and  the  motto  is  the  quaint 
couplet,  "By  hammer  and  hand  all  arts  do  stand."  Such  was  the  honor 
given  to  the  hammer  and  the  hand  as  the  foundation  of  industrial  art 
over  a  hundred  years  ago.    If  we  were  asked  to  frame  a  motto  at  the 
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present  day  for  the  foundation  of  the  industrial  arts  it  would  read  about 
as  follows:  **By  the  steam  engine  and  by  the  brain  of  man,  guiding  the 
hammer  and  the  hand,  all  arts  do  stand."  The  change  is  maxie  necessary 
by  the  industrial  revolution  that  has  characterized  the  present  century. 
The  hammer  and  the  hajid  are  now  only  minor  tools.  The  steam  engine 
is  the  great  power  which  is  doing  the  mechanical  work  of  the  world, 
and  it  is  the  brain  of  the  captain  of  industry  which  determines  what 
work  the  steam  engine,  the  hammer  and  the  hand  are  to  do,  and  which 
today  is  the  chief  factor  in  increasing  the  wealth  of  the  race.  The  revolu- 
tion has  now  been  in  progress  for  over  a  hundred  years,  ever  since  the 
general  introduction  of  the  steam  engine  into  factories.  So  long  has  it 
continued,  and  so  steady  and  gradual  has  been  its  progress  that  but  few 
-are  able  to  realize  its  extent. 

One  great  consequence  of  the  revolution  is  that  agriculture  has  been 
relegated  from  the  first  to  the  second  place  in  the  industries  of  the  United 
States,  and  manufacturing  industry  has  taken  the  first  place.  Of  all  the 
material  and  marketable  things  which  man  in  this  country  produces  and 
-consumes,  manufactured  goods  form  the  chief  part,  measured  in  money 
value,  and  agricultural  products  the  second.  The  application  of  machin- 
ery to  farming,  the  migration  of  farmers  from  the  sterile  lands  of  the 
^ast  to  the  fertile  lands  of  the  west,  the  improvement  in  character  of 
the  crops,  and  the  increased  application  of  fertilizers,  have  all  tended 
to  make  a  smaller  fraction  of  the  population  necessary  to  produce  the 
food  for  the  whole  country  and  to  discharge  men  from  the  farm  and  turn 
them  into  other  pursuits.  One  reason  that  great  cities  are  growing  at 
such  a  remarkable  rate  is  that  factories  are  built  in  the  cities  and  the 
average  working  man  can  make  more  money  in  them  than  he  can  on  the 
farm.  He  is  discharged  from  the  farm  where  the  demand  for  his  labor 
is  relatively  diminishing  and  he  is  welcomed  in  the  city  where  the  de- 
mand for  labor  is  increasing.  The  agricultural  industry  of  the  country 
is  now  going  throng  a  transition  stage  which  is  in  many  respects  similar 
to  that  through  which  the  iron  manufacturing  industry  went  in  the  20 
jears  preceding  1890.  In  that  period  the  production  of  pig  iron  quad- 
rupled, while  the  number  of  furnaces  in  blast  decreased  about  one-half, 
^nd  the  cost  of  making  pig  iron  also  was  diminished  by  half.  The 
average  product  of  a  blast  furnace  was  multiplied  eight-fold  in  that 
period, — not  that  any  given  furnace  in  1890  produced  eight  times  as 
much  as  it  did  in  1870,  but  new  furnaces  were  built  which  caused  the 
abandonment  of  the  old  ones  and  in  many  cases  the  bankruptcy  of  their 
owners.  New  districts  were  developed  in  which  iron  could  be  made 
more  cheaply  than  in  the  old,  the  furnaces  in  the  old  districts  were 
allowed  to  fall  into  ruins,  and  millions  of  dollars'  worth  of  invested 
capital  were  thus  wiped  out.  The  period  of  20  years  was  one  of  read- 
justment and  relocation  of  the  industry,  and  it  was  one  of  severe  compe- 
tition in  prices  and  of  struggle  for  existence,  in  which  the  law  of  the 
^'survival  of  the  fittest"  operated  most  disastrously  to  the  unfit. 

I  have  already  spoken  of  some  of  the  causes  which  tend  to  make  a 
smaller  number  of  farmers,  relatively  to  the  whole  population,  necessary 
to  provide  the  food  for  the  country.  There  is  another  cause  tending  in 
the  same  direction,  and  it  is  one  not  peculiar  to  this  country,  but  is 
world-wide  in  its  operation.  Hitherto  a  considerable  portion  of  the 
farmer's  market  has  been  furnished  by  the  demand  for  export.     This 


Digitized  by 


Google 


412  STATE    BOARD    OF    AGRICULTURE 

demand  is  gradually  diminishing.  Southern  Russia  both  in  Europe  and 
in  Asia,  Egypt,  India  and  the  Argentine  Republic  are  becoming  every 
year  more  vigoroua  competitors  of  the  United  States  in  the  grain  mar-  • 
kets  of  Europe.  With  the  building  of  railroads  in  these  countries  and 
the  development  of  their  farming  industry,  it  is  only  reasonable  to  expect 
that  the  United  States  will  grow  less  and  less  important  as  a  contributor 
of  heavy  agricultural  staples  to  Europe,  and  it  is  not  at  all  improbable 
that  within  ten  years  our  exports  of  wheat  to  Europe  will  have  practi- 
cally ceased. 

There  will,  of  course,  be  an  increasing  demand  for  the  great  food  staplea 
within  the  United  States,  coincident  with  its  increase  of  population,  but 
the  development  of  the  great  grain  belt  of  the  northwest  is  still  in 
progress,  and  the  wheat,  corn  and  oats  will  be  grown  in  the  districts 
best  fitted  for  them,  and  the  abandonment  of  their  growing  in  the  dis- 
tricts least  fit  will  continue.  The  law  of  the  survival  of  the  fittest  is 
operating  in  the  farming  industry  as  it  is  in  manufacturing,  and  the 
farmer  who  would  survive  the  struggle  must  learn  how  to  adapt  himself 
to  the  changing  conditions  of  his  environment. 

The  prospect  now  in  view  is  one  of  hard  times  for  the  average  farmer 
during  the  years  in  which  the  changes  referred  to  are  taking  place,  but 
one  may  with  hopefulness  look  beyond  the  immediate  present  to  a  new 
era  of  prosperity  in  which  the  intelligent  farmer  will  share  probably^ 
in  greater  measure  than  any  other  portion  of  the  community.  If  we 
can  divest  ourselves  for  a  time  of  the  despairing  feeling  engendered  by 
the  recent  period  of  depression  and  make  a  calm  survey  of  the  develop- 
ment of  the  country  as  shown  by  statistics  for  long  periods,  we  shall 
find  much  to  give  us  encouragement  for  the  future.  In  this  connection 
a  study  of  some  of  the  figures  given  by  the  census  of  1890  showing  a 
comparison  of  the  production  of  the  manufacturing  industry  of  the 
country  in  the  years  1880  and  1890  is  most  instructive.  I  will  not  trouble* 
you  with  the  figures,  those  who  wish  can  find  them  in  the  Census  Bulle- 
tin, but  I  may  mention  a  few  general  conclusions  which  the  figures  prove. 
Between  the  years  1880  and  1890  there  was  a  vast  increase  in  the  pro- 
duction of  every  manufacturing  industry,  measured  in  dollars  and  cents 
as  well  as  in  weight  and  bulk,  notwithstanding  the  fact  that  prices  of 
commodities  greatly  decreased.  The  increase  in  production  was  far 
greater  than  the  increase  in  population.  It  took  place  in  finished  lum- 
ber, in  boots  and  shoes,  in  cotton^  wool  and  silk  fabrics,  in  made-up 
clothing,  in  books  and  newspapers,  in  iron,  machinery  and  hardware  of 
every  variety,  in  pianos,  carriages,  railway  cars  and  locomotives,  and  in 
manufactured  articles  of  luxury  of  every  description.  The  great  bulk 
of  consumption  of  perishable  articles  and  the  storing  up  for  use  or 
ornament  of  articles  not  perishable,  such  as  fine  furniture,  pianos,  books, 
pictures  and  the  like,  is  by  the  common  people.  The  purchasing  power 
of  a  vast  majority  of  the  common  people  must  have  greatly  increased 
or  this  increased  amount  of  manufactured  goods  would  not  have  been 
made.  The  statistics  further  prove  that  wages  increased,  as  did  also  the 
savings  of  the  common  people,  as  shown  by  the  records  of  life  insur- 
ance societies,  savings  banks  and  building  and  loan  associations.  There 
is  abundant  evidence  that  the  era  of  prosperity  from  1880  to  1890  show- 
ered its  benefits  upon  the  poor  and  the  rich  alike,  and  that  the  ordinary 
workingman  contributed  to  the  general  prosperity  of  the  country  by 
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purchasing  a  greater  quantity  of  manufactured  articles  than  he  was  ever 
before  able  to  do  in  the  history  of  the  world.  The  figures  of  the  census 
-of  1890  compared  with  those  of  1880  prove  the  falsity  of  the  saying  com- 
monly heard  from  the  lips  of  profesisonal  agitators  and  of  the  ignorant 
that  the  rich  are  growing  richer  and  the  poor  are  growing  poorer.  The 
figures  show,  on  the  contrary,  that  in  the  ten  years  considered  the  whole 
people  were  growing  richer  and  the  poor  were  growing  fewer. 

I  have  seen  no  figures  of  the  consumption  of  farm  products  other  than 
the  great  staples,  but  I  have  no  doubt  that  if  the  statistics  could  have 
been  collected  they  would  show  that  there  was  in  the  same  period  a 
great  increase  in  the  consumption  of  those  articles  grown  by  the  farmer 
that  are  usually  considered  luxuries,  such  as  spring  chickens  and  lamb, 
green  peas  and  asparagus,  the  finer  fruits,  early  vegetables,  melons,  the 
finer  cheeses,  cream  and  ice  cream.  The  increased  use  of  flowers  for 
decorative  purposes  is  a  matter  of  common  knowledge,  as  is  also  the 
increase  in  the  purchase  of  fine  fruit  trees  and  of  shade  trees  by  the 
suburban  cottager.  I  have  no  doubt,  also,  that  a  comparison  of  these 
years,  if  it  could  be  made,  would  show  an  improvement  in  the  grades  of 
horses  and  cattle. 

The  conclusions  which  I  wish  to  draw  from  these  facts  are  these:  1. 
The  increase  in  consuming  power  of  the  people  of  the  United  States, 
growing  faster  than  the  increase  in  population,  is  the  normal  condition. 
If  temporarily  suspended  for  a  few  years,  by  finaucial  depression,  it  will 
again  take  place  in  even  greater  degree.  2.  The  people  will  consume 
more  of  the  fin^r  productions  of  the  farmer,  those  which  may  be  classed 
as  luxuries,  while  the  consumption  of  the  staple  grains,  wheat,  corn, 
oats  and  rye,  i)er  capita,  may  remain  about  stationary.  3.  The  increased 
development  of  manufacturing,  which  is  the  chief  cause  of  the  increase 
of  wealth  of  the  community,  will  continue  to  make  our  cities  and  towns 
grow  larger  and  provide  a  larger  home  market  for  the  near-by  farmer 
of  those  products  which  he  can  supply  to  better  advantage  that  the  more 
distant  farmer,  while  the  staple  grains  will  be  supplied  from  the  lands 
best  adapted  to  produce  them,  evefa  if  they  are  a  thousand  miles  or  more 
distant  from  the  manufacturing  cities. 

The  farming  of  the  future  in  the  great  manufacturing  states,  of  which 
Michigan  is  one,  will  be  characterized  by  variety  of  crops  and  by  finer 
grades  of  products,  both  vegetable  and  animal.  In  earlier  times  the 
articles  of  food  consumed  by  the  great  bulk  of  the  community  were 
few  in  number  and  common  in  kind.  Salt  pork  and  com  bread,  "hog 
and  hominy,"  potatoes  and  gravy,  rye  bread  and  molasses,  were  the 
staple  articles  of  diet,  while  white  wheat  bread,  porterhouse  steaks  and 
grass  butter  were  luxuries  for  special  occasions.  The  farmer  in  those 
times  had  plenty  of  hard  work,  with  his  lack  of  modern  machinery.  His 
education  in  the  science  of  farming  was  such  as  he  obtained  from  his 
father  while  at  work  on  the  farm,  and  his  farming  methods  were  those 
of  his  grandfather.  His  farming  education,  such  as  it  was,  was  suffi- 
cient for  his  needs,  for  if  he  learned  how  to  raise  corn  and  hogs  on  the 
old  farm  as  well  as  his  father  did,  what  more  was  there  to  be  learned? 
No  need  then  for  books  on  agriculture,  for  Farmers'  Institutes,  still  less 
for  an  Agricultural  College.  What  good  could  chemistry  do  on  a  farm 
in  those  days,  and  what  farmer  then  ever  heard  of  entomology  or  bac- 
teriology? 
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Now  everything  has  changed.  The  community  as  it  increases  in  wealth 
demands  a  larger  variety  of  food  products  and  is  willing  to  pay  for  the 
very  best  that  can  be  grown.  The  farmer  to  meet  this  demand  finds  the 
education  of  his  father  and  grandfather  no  longer  sufficient.  He  must 
learn  how. to  do  more  things  and  better  things  than  ever  they  did.  Hi& 
education  must  be  of  a  broader  and  more  varied  kind  than  their's  was. 
The  successful  farmer  of  the  future  will  not  spend  his  life  in  manual 
drudgery,  working  with  his  hands  from  sun  to  sun,  aa  his  ancestors  did, 
while  his  wife  drudges  from  sunrise  to  midnight  to  do  her  share  of  the 
work  and  at  the  same  time  board  the  farm  laborers.  He  will  work  less 
with  his  hands  and  more  with  his  brains.  Much  of  the  old-time  drudgery 
will  be  done  away  with  by  the  use  of  machinery,  and  what  remains  will 
be  done  by  common  laborers,  which,  like  the  poor,  we  will  always  have 
with  us,  although,  like  the  poor,  they  are  becoming  fewer  as  machinery 
pushes  them  up  in  the  scale  of  humanity. 

Above  all,  the  farmer  of  the  future  must  be  an  educated  man.  He 
must  have  a  cultured  brain  and  know  how  to  use  it  in  his  business. 
There  are  two  things  which  characterize  a  thoroughly  intelligent  and 
well  educated  man.  First,  natural  brain  capacity,  which  he  inherits 
from  his  ancestry,  and  second,  culture,  which  is  obtained  only  by  syste- 
matic training.  The  first  is  possessed  in  large  measure  by  our  farming 
population,  as  is  seen  by  considering  the  fact  that,  thousands  of  our 
most  eminent  lawyers,  legislators,  bankers  and  merchant  princes  began 
life  as  farmers'  boys.  How  is  the  farmer's  boy  to  get  the  second, 
namely,  brain  training  or  culture?  The  experience  of  the  race  for  a 
thousand  years  shows  that  the  best,  if  not  the  only  practicable  way 
is  to  send  him  to  college.  If  we  take  the  farmer's  boy  and  want  to  make 
a  minister,  a  doctor  or  a  lawyer  out  of  him  we  must  send  him  to  a  college 
of  theology  or  medicine  or  law.  If  we  want  to  make  him  a  superintendent 
of  a  machine  shop,  even,  or  a  builder  of  locomotives  or  of  electric  light- 
ing plants,  we  must  send  him  to  a  mechanical  college.  The  day  is  com- 
ing, if  it  is  not  already  here,  when  if  we  want  to  make  a  successful 
farmer  of  him  we  must  send  him  to  college.  Not  to  the  old-fashioned 
college,  where  he  will  spend  his  best  years  in  Latin,  Greek  and  mental 
philosophy,  which  will  be  of  no  use  to  him,  and  in  foot-ball  and  rowing, 
which  may  be  useful  as  antidotes  to  the  Greek  and  Latin,  but  to  a  col- 
lege where  he  will  study  English  literature  and  mathematics,  two  most 
essential  elements  of  practical  brain  training,  and  the  natural  and 
physical  sciences  which  have  a  direct  application  to  agriculture.  In  the 
college,  also,  he  will  learn  the  scientific  and  only  true  way  of  making 
experiments  and  of  drawing  conclusions  from  his  own  experiments  and 
from  those  of  others.  In  the  agricultural  college  he  will  not  only  obtain 
the  broad  foundations  of  an  education,  but  he  will  be  taught  by  actual 
practice  in  the  field  the  best  ways  of  doing  things  on  the  farm.  In  its 
library  he  will  have  access  to  books  and  periodicals  which  contain  the 
latest  information  concerning  the  progress  of  the  science  and  practice 
of  agriculture  throughout  the  world,  by  the  use  of  which  he  will  acquire 
habits  of  study  and  of  scientific  thinking  which  will  cling  to  him  through 
life,  which  will  not  only  be  a  constant  source  of  pleasure  in  the  intervals 
of  rest  from  toil,  but  will  also  be  of  material  benefit  in  assisting  him  to 
solve  the  numerous  perplexing  problems  which  will  arise  in  the  ever- 
changing  and  ever-advancing  progress  of  the  farming  industry.  ^  , 
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Thus  far  we  have  chiefly  considered  the  benefit  of  the  agricultural 
college  to  the  individual  farmer  who  is  fortunate  enough  to  become  one 
of  its  students,  but  its  benefits  are  much  farther-reaching  and  apply  to 
the  whole  commonwealth. 

It  was  truly  said  a  long  time  as;©  that  "he  who  makes  two  blades  of 
grass  grow  where  one  grew  before  is  a  public  benefactor/'  Not  merely 
a  benefactor  to  himself,  but  to  the  whole  community,  a  public  benefactor. 
Take  a  bright  boy  from  one  of  the  pooi'er  farms  of  the  State,  furnish 
him  a  couple  of  hundred  dollars  to  help  pay  his  way  through  the  college. 
The  college  gives  him  an  education.  He  goes  back  to  the  farm  and  begin* 
to  improve  it.  Studying  the  course  of  the  markets  and  the  capabilities 
of  the  farm,  he  leama  what  to  grow  and  what  not  to  grow.  He  applies 
the  kinds  of  fertilizers  best  adapted  to  his  land,  changes  the  brec^d  of 
stock,  builds  a  silo,  plants  the  best  varieties  of  fruit  trees,  raises  some 
shrubbery  and  flowers  for  the  Detroit  market.  In  twenty  years  or  so 
he  has  amassed  a  moderate  fortune,  builds  a  fine  house,  furnishes  it 
with  a  library,  musical  instruments  and  pictures,  and  lives  as  a  wealthy 
country  gentleman  should.  He  attributes  the  foundation  of  his  success- 
to  the  education  he  received  at  the  college.  But  has  he  only  been  the 
gainer  from  his  education.  He  has  made  two  blades  of  grass  grow  where 
one  grew  before;  he  has  been  a  public  benefactor  whether  he  desired 
to  be  one  or  not.  Not  a  dollar  of  his  wealth  has  been  made  except  by 
the  increased  value  of  the  products  of  the  soil,  and  his  becoming  richer 
has  made  no  man  poorer.  He  has  furnished  the  people  of  the  city  with 
the  finer  produce  of  his  farm  at  good  prices,  which  they  were  willing  to 
pay.  He  has  hired  more  workmen  on  his  farm,  and  has  been  compelled 
through  the  general  prosi)erity  of  the  country  to  advance  their  wages. 
When  he  builds  new  barns  or  a  new  house,  buys  improved  machinery,, 
wears  better  clothes,  drives  in  a  better  carriage,  he  has  to  give  employ- 
ment to  more  high-priced  workmen.  He  pays  more  taxes,  gives  more 
work  to  the  railroads.  Every  dollar  of  profit  he  makes  he  must  do  some- 
thing with,  and  whether  he  spends  it  to  improve  his  property  or  puts 
it  in  the  savings  bank  where  it  will  be  loaned  to  do  useful  work  for 
someone  else,  he  improves  the  financial  condition  of  the  community. 
But  more  than  this,  every  improvement  he  has  made  in  his  farm  or  in  his 
farming  methods  has  been  made  under  the  eyes  of  all  his  neighbors.  He 
cannot  keep  a  farming  secret  if  he  tried.  They  profit  by  his  example,, 
and  as  far  as  they  are  able  improve  their  farms  and  their  methods  also. 
If  the  whole  farming  community  becomes  rich  it  furnishes  a  valuable 
market  to  the  manufacturers,  who  thus  share  in  the  farmers'  prosperity. 
Rich  farmers,  who  have  made  their  riches  by  cultivation  of  the  soil,  are 
good  citizens,  and  the  more  such  citizens  the  country  has  the  better. 
In  so  far  as  the  college  can  assist  in  making  of  a  farmer's  boy  a  broad- 
minded,  intelligent,  well  educated  citizen,  in  so  far  as  it  can  teach  him 
how  to  make  two  blades  of  grass  grow  where  one  grew  before,  it  per- 
forms  a  work  which  is  of  vastly  more  importance  to  the  commonwealth 
than  it  is  to  the  individual  student.  The  college  is  the  great  public 
benefactor  in  that  it  turns  out  men  fitted  to  become  public  benefactors. 

The  foregoing  remarks  have  had  relation  chiefly  to  the  importance 
of  the  Agricultural  College  to  the  welfare  of  the  State,  but  much  of  what 
has  been  said  might  be  repeated  in  reijard  to  the  value  of  technical 
schools  of  other  kinds  than  agricultural.    This  College  has  established 
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a  mechanical  department,  wisely  following  the  example  of  other  states 
which  have  endowed  schools  of  mechanical  engineering.  The  results 
achieved  by  these  schools  during  the  last  twenty  years  in  turning  out 
thousands  of  graduates  who  now  hold  prominent  positions  in  our  me- 
chanical industries  are  well  known,  and  their  value  to  the  nation  is 
beyond  calculation.  The  usefulness  of  these  schools  is  now  generally 
appreciated  by  the  public.  They  are  crowded  with  students,  they  have 
been  liberally  endowed  by  the  states  and  by  the  general  government,  and 
millions  of  dollars  have  been  contributed  to  them  by  private  individuals. 
Already  the  alumni  of  some  of  them  are  showing  their  appreciation  by 
raising  funds  to  provide  them  with  new  buildings  an-d  equipment. 
There  is  no  need  to  further  discuss  the  question  of  the  schools  of  me- 
chanical engineering.  Their  position  and  their  future  are  secure.  The 
progress  of  agricultural  schools  has  hitherto  lagged  behind  that  of  the 
schools  of  engineering,  but  there  can  be  no  doubt  that  it  will  ere  long 
receive  a  new  impetus  and  that  the  agricultural  schools  will  obtain  that 
measure  of  public  appreciation  and  that  increase  of  endowment  which 
their  importance  deserves. 

The  position  of  the  engineering  schools  of  the  United  States  is  now 
in  advance  of  that  of  similar  schools  in  any  other  part  of  the  world,  and 
probably  the  same  may  be  said  of  our  agricultural  schools,  but  in  other 
branches  of  technical  education  we  are  far  behind  Europe,  and  in  fact 
liave  scarcely  made  a  beginning.  I  wish  to  quote  in  this  connection  the 
words  of  ex-President  Willits  of  this  College,  spoken  in  1885.    He  said: 

'^Continental  Europe,  older  in  these  industries,  long  since  saw  the 
necessity  for  special  attention  to  the  matter,  and  during  the  last  fifty 
jears  has  expended  large  sums  on  schools  of  technology  and  the  pro- 
motion of  science  lying  at  the  base  of  all  the  industries.  The  result  has 
been  marvelous.  England,  that  once  ruled  the  industrial  as  imperially 
as  she  did  the  commercial  world,  at  last  became  anxious  over  the  com- 
petition of  nations  that  for  half  a  century  or  more  had  been  her  lavish 
purchasers,  and  began  to  inquire  how  this  ability  to  compete  in  her 
manufactures  had  been  brought  about,  and  was  after  a  full  investiga- 
tion into  the  principal  causes  compelled  to  admit  that  it  was  to  be  at- 
tributed moi*e  than  anything  else  to  the  schools  of  technology  and 
mechanic  arts  which  those  countries  had  the  foresight  to  establish." 
He  further  says:  **Our  industries  are  an  important  factor  in  our  body 
politic,  and  our  future  is  to  be  largely  shaped  by  our  ability  to  manu- 
facture as  well  and  as  cheaply  as  anyone  else.  To  do  this  we  must  put 
intelligence  into  our  shops  and  theoretical  instruction  into  our  schools. 
We  must  occupy  the  ground  ourselves  with  our  own  brains  and  muscle. 
Two-thirds  of  our  foremen  and  master  mechanics  are  foreigners,  educated 
in  the  technical  schools  of  Europe  or  instructed  by  an  apprenticeship 
that  is  not  germane  to  our  institutions.-' 

I  doubt  if  the  statement  made  by  President  Willits  11  years  ago,  that 
two-thirds  of  our  foremen  and  master  mechanics  are  foreigners,  would 
hold  true  today,  and  it  surely  would  not  in  the  case  of  our  iron-working 
establishments,  but  it  is  probably  nearly  true  today  in  most  of  the 
skilled  industries  outside  of  iron  working,  and  especially  in  those 
in  which  artists  and  designers  are  engaged.  The  great  bulk  of  our 
artistic  designing  in  iron,  in  silver  and  other  metals,  in  textile  fabrics 
and  in  wood,  is  done  by  foreigners.    Michigan  is  famous  for  its  furniture 
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industry,  but  I  venture  to  say  that  its  best  furniture  is  designed  by  for- 
eigners and  is  but  a  servile  copy  of  the  French  and  English  furniture 
of  the  last  century.  Why  should  not  Michigan  furniture  be  as  renowned 
for  its  genuine  artistic  merit  as  it  is  for  its  quantity  and  its  cheapness? 
If  we  had  a  technical  school  of  furniture  design  we  might  make  Michigan 
furniture  of  the  beginning  of  the  twentieth  century  as  intrinsically 
valuable  as  the  French  furniture  of  the  eighteenth  century.  Our  design- 
■ers  and  artists  are  mostly  foreigners,  and  the  best  designers  and  artists 
«tay  in  Europe.  If  an  artist  is  born  here,  whether  a  musician,  a  painter, 
a  sculptor  or  a  worker  in  wood  or  metal  or  in  textiles,  he  must  go  to 
Europe  to  get  his  training.  Such  things  ought  not  to  be,  and  will  not  be 
when  this  country  is  properly  provided  with  schools  of  art  and  design. 

Another  need  of  our  times  is  for  well  skilled  journeymen  in  the  trades. 
€ommon  mechanics,  able  to  earn  $2  to  |2.50  per  day,  are  plenty  enough, 
but  the  highly  skilled  fine  workman  worth  |4  and  |5  a  day  is  a  scarce 
article.  Our  shops  as  at  present  organizecj  with  their  lack  of  apprentice- 
ship system,  and  our  trades  unions  with  their  methods  of  leveling  all 
members  to  one  grade,  are  not  calculated  to  make  high-priced  workmen. 
A  man  who  gets  ?2  a  day  in  a  shop  is  worth  to  his  employer  but  little 
more,  for  he  can  be  easily  replaced  by  as  good  a  man  at  the  same  pay,  but 
the  man  who  gets  |4  is  usually  worth  to  his  employer  and  the  the  com- 
munity which  receives  the  finished  product  of  his  skill,  far  more  than 
his  wages,  and  if  he  dies  or  moves  away  his  place  is  not  easily  filled.  . 
If  we  get  highly  skilled  workmen  from  Europe  they  are  not  apt  to  be 
the  best.  The  best  ones  have  good  positions  in  Europe  and  are  content 
to  stay  there.  The  greater  the  number  of  highly  skilled  and  high  priced 
workmen  the  state  has,  the  more  prosi)erous  is  the  state.  How  are  we  to 
^et  them?  The  shops  do  not  make  them,  the  trades  unions  do  not,  the 
apprenticeship  system  by  which  they  were  once  made  is  dead,  and  Europe 
will  send  us  only  the  second  b*est.  If  we  wish  the  best,  there  seems  to  be 
no  way  left  in  which  to  obtain  them  but  the  establishment  of  trade 
schools.  A  beginning  in  such  schools  has  been  made  in  New  York  and 
Philadelphia  by  private  munificence,  and  no  doubt  they  will  be  in  time 
•established  all  over  the  country,  but  a  public  opinion  in  their  favor  must 
"first  be  created  before  they  will  multiply  to  any  great  extent. 

The  State  of  Michigan  has  done  a  noble  work  in  founding  her  Agri- 
•cultural  College,  she  has  done  wisely  in  adding  to  it  a  mechanical  depart- 
ment. Let  us  hope  she  will  soon  continue  the  good  work  by  founding  a 
school  of  industrial  art  and  design  and  a  system  of  trade*  schools  for 
the  training  of  highly  skilled  workmen.  She  has  a  grand  geographical 
situation,  surrounded  by  the  great  lakes,  an  ideal  position  for  commerce, 
tt  fine  climate,  a  fertile  soil,  is  wonderfully  rich  in  resources  of  the  forest 
and  the  mine.  What  more  does  she  need?  A  race  of  broad  minded,  well 
educated  and  highly  skilled  men.  Such  men  ij:  is  the  province  of  the 
schools  to  furnish.  Let  Michigan  give  a  generous  support  to  the  tech- 
nical and  industrial  schools  she  now  has  and  provide  liberally  for  those 
trade  schools  and  art  schools  she  will  need  in  the  days  to  come.  She 
-can  make  no  better  financial  investment,  and  nothing  else  that  she  can 
do  will  contribute  so  much  to  her  development  as  a  prosperous  and 
liappy  State. 
53 
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MEMORIAL    EXERCISES. 

TO   THE   MEMORY    OF    EDWIN    WILLITS,    PRESIDENT    OF   THE    MICHI- 
GAN   AGRICULTURAL    COLLEGE,    1885-1889. 

HELD  IN  THE  COLLEGE   CHAPEL,    THURSDAY    AFTERNOON,    NOVEMBER   19,    180& 

A  clean,  strong  successful  life  is  a  precious  legacy  to  posterity,  and  we 
cannot  guard  its  proportions  too  jealously  from  the  gnawing  tooth  of 
time,  or  seek  too  anxiously  to  transmit  it  unimpaired  in  fullness,  beauty 
and  truthfulness  of  form  and  lineament. 

The  Agricultural  College  has  always  taken  an  especial  interest  in  the 
personality  and  pride  in  the  career  of  the  late  Edwin  Willits,  and  when 
the  sudden  announcement  of  his  death  came  it  was  intuitively  felt  that 
we  were  only  performing  our  official  function  toward  the  youth  in  our 
charge  when  we  set  apart  a  certain  time  for  exercises  in  memory  of  him^ 
and  sought  to  put  here  in  i>oiinanent  form  the  loving  tributes  laid  upon 
his  bier. 

The  life  work  of  Mr.  AV'illits  was  wide  and  varied.  He  was  a  successful 
lawyer,  an  influential  congressman,  a  resourceful  and  inspiring  college 
president,  and  a  statesmanlike  cabinet  officer.  At  his  bier  were  gathered 
in  common  sorrow  the  student,  the  scientist,  the  man  of  affairs,  the 
lawyer  and  the  statesman.  In  our  memorial  exercises  each  of  these 
classes  found  a  fitting  representative,  and  each  presented  the  character 
as  he  saw  it.  It  is  a  uniform  testimony  that  they  bear  to  the  intense 
energy,  the  steady,  cool,  selfpossession,  the  ready  sympathy,  the  con- 
tagious hopefulness,  the  sturdy  courage  and  the  resourcefulness  of  the 
man  they  all  loved. 

RESUME   OF   DATES   IN   DB.    WILLITS'    LIFE. 

Dr.  Willits  was  born  in  Otto,  Cattaraugus  county.  New  York,  on  April 
24,  1830.  He  came  to  Michigan  with  his  parents  in  1837.  He  was  grad- 
uated from  the  University  of  Michigan  in  1855,  and  for  ten  years  there- 
after he  was  editor  of  the  Monroe  Commercial.  In  1856  he  began  the 
study  of  law,  was  admitted  to  the  bar  in  185S.  In  1860  he  became 
prosecuting  attorney  of  his  county.    For  twelve  years  from  1862  he  wa» 
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a  member  of  the  State  Board  of  Education.  From  1863  to  1866  be  was 
postmaster  of  Monroe.  He  was  a  member  of  the  constitutional  commis- 
sion of  1873,  and  from  1876  to  1880  was  a  member  of  congress.  In  1883 
he  was  made  principal  of  the  Stkte  Normal  School  at  Ypsilanti,  and  he 
remained  in  that  position  until  called  in  1885  to  the  presidency  of  the 
Agricultural  College  of  Michigan.  In  1889  he  was  called  from  the  Col- 
lege to  the  position  of  first  assistant  secretary  of  agriculture  at  Washing- 
ton. In  1894  he  was  removed  from  this  position  by  Secretary  Morton, 
whereupon  he  opened  a  law  office  in  Washington.  He  died  there  Octo- 
ber 23,  1896. 

EXERCISES  IN  THE  OOLLEOE  GHAPEL. 

Thursday  afternoon  College  duties  were  suspended,  and  at  the  ap- 
I)ointed  hour  the  Board  of  Agriculture,  faculty,  students  and  visiting 
friends  of  the  deceased  assembled  in  the  chapel  to  pay  a  last  tribute  to 
his  memory. 

President  Snyder  presided  over  the  exercises,  and,  after  an  opening 
hymn  and  prayer  by  the  Rev.  Dr.  Jordan,  he  introduced  Hon.  Franklin 
Wells,  president  of  the  Board  of  Agriculture,  who  made  a  very  brief 
address  on  behalf  of  the  Board.  Governor  Rich  was  unable  to  be  pres- 
ent, and  Prof.  Babcock  read  his  paper.  This  was  followed  by  an  address 
by  Prof.  Daniel  Putnam  of  the  State  Normal  Shool,  who  spoke  of  his 
eminent  services  for  that  institution. 

It  was  expected  that  H.  B.  Cannon,  '88,  who  was  Mr.  Willits'  private 
secretary  while  the  latter  was  assistant  secretary  of  agriculture,  would 
be  present  to  speak  of  Mr.  Willits  from  the  students'  standpoint,  but  a 
summons  on  the  grand  jury  prevented,  and  his  paper  wafi  read  by  Prof. 
Hedrick.  President  Snyder  then  read  a  letter  from  ex-Governor  Luce, 
after  which  he  introduced  the  last  speaker  for  the  afternoon,  Dr.  Kedzie, 
who  has  been  for  many  years  an  intimate  friend  of  Mr.  Willits. 

Among  the  visitors  present  were  Dr.  Boone,  principal  of  the  Normal 
School;  F.  E.  Skeels,  '78,  of  Grand  Rapids;  Charles  B.  Collingwood,  '85, 
Lansing;  and  Jason  E.  Hammond,  '86,  Lansing. 

Following  are  the  addresses  as  given: 


ADDRESS  OF   PRESIDENT  WELLS. 

We  are  assembled  here  today  to  pay  our  last  tribute  of  affection  and 
regard  to  the  memory  of  a  good  man. 

It  was  my  good  fortune  to  have  known  Edwin  Willits  for  nearly  a 
quarter  of  a  century.  I  first  became  acquainted  with  him  in  the  city  of 
Lansing  in  1873,  at  which  time  he  was  attending  the  constitutional  com- 
mission of  that  year.  During  the  session  of  congress  of  which  he  was 
a  member,  I  met  him  occasionally,  but  our  acquaintance  became  more 
intimate  and  close  after  he  came  to  the  College  as  its  president,  and  it 
was  kept  up  by  personal  interview  and  by  correspondence  until  the  day  of 
his  death. 

When  Dr.  Abbot,  on  account  of  failing  health,  desired  to  be  relieved 
of  the  responsibility  and  burden  of  the  presidency  of  the  College,  the 
Board  of  Agriculture  seemed  instinctively  to  look  to  Mr.  Willits  as  his 
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succeBffor.  The  success  of  his  administration  of  the  affairs  of  the  Normal 
School  had  been  substantiated  and  known  throughout  the  State,  and  his 
reputation  as  a  successful,  broadminded  educator  had  been  well  estab- 
lished. Col.  McCreery,  then  a  member  of  the  Board,  and  myself  were 
appointed  a  committee  of  the  Board  to  interview  him,  and  by  appoint- 
ment we  met  him  at  his  home  in  Ypsilanti.  At  that  time  I  became  very 
much  impressed  with  his  personality.  He  at  once  entered  into  the  spirit 
of  the  business  in  hand.  I  was  delighted  with  his  frankness  and  candor. 
Almost  his  first  remark  was,  "Gentlemen,  can  I  make  the  Agricultural 
College  a  great  and  useful  institution,  a  power  for  good  in  the  State?  If 
I  can't,  I  don't  want  to  consider  your  offer  for  one  moment.  I  am  well 
situated  at  present.  I  believe  I  am  doing  some  good,  and  unless  you 
can  invite  me  to  a  broader  field,  where  I  can  do  more  good,  I  must  not 
think  of  a  change." 

We  spent  the  evening  with  him  talking  over  the  prospects  of  the 
College,  presenting  our  side  in  the  best  light  we  could,  and  left  him  with 
the  promise  on  his  part  to  consider  the  matter  favorably,  and  after  con- 
sulting with  Mrs.  Willitg,  and  giving  the  matter  thorough  thought,  would 
see  us  again  by  appointment. 

After  much  thought  and  thorough  investigation,  he  came  to  the  Col- 
lege as  its  president.  He  at  once  won  the  confidence  and  respect  of  the 
Board  of  Agriculture,  the  faculty  and  students.  While  he  was  a  man  of " 
great  ambition  and  untiring  energy,  his  zeal  was  tempered  with  justice 
and  discretion.  He  felt  that  much  good  might  be  done  to  a  class  of  young 
men  in  the  cities  and  towns  if  they  could  become  interested  in  the 
mechanical  lines  connected  with  the  College  course,  and  he  at  once  set 
about  reaching  this  class,  hence  his  great  interest  in  the  development 
of  thjRt  department,  which  owes  its  present  importance  as  a  department 
of  the  College  as  much,  more  perhaps,  to  him  than  to  any  other  cause. 

When  called  to  the  Department  of  Agriculture  at  Washington  as 
assistant  secretary,  he  left  the  College,  but  I  am  quite  sure  regretfully. 
On  his  receipt  of  the  telegram  asking  him  if  he  would  accept  the  appoint- 
ment, I  received  from  him  a  telegram  saying,  "What  shall  I  do?"  He 
has  never  lost  his  interest,  and  in  all  our  correspondence  has  expressed 
his  love  for  the  institution  and  manifested  a  great  desire  for  its  success. 

Although  he  had  passed  the  meridan  of  life,  h^  was  strong  in  body  and 
mind,  and  to  all  appearances  had  a  long  and  useful  future  before  him, 
but  he  has  gone,  not  lost,  only  gone  on  before  to  another  and  better 
country. 


A    TRIBUTE    FROM    GOVERNOR    RICH. 

It  was  my  good  fortune  to  know  Hon.  Edwin  Willi ts  well.  Like  many 
another  man  in  this  country  he  owed  his  success  in  life  to  his  own  exer- 
tions. While  not  born  in  Michigan,  he  was  practically  a  Michigan 
product,  as  he  came  here  when  only  six  years  of  age.  He  came  of  good 
stock,  from  the  Empire  state,  to  which  Michigan  is  indebted  for  many 
a  man  whom  she  has  delighted  to  honor,  as  well  as  being  honored  by 
them.  Mr.  Willits  did  what  he  attempted  well.  In  all  the  positions  of 
trust  «nd  honor  which  he  was  called  upon  to  fill  he  acquitted  himself 
with  honor;  and  in  all  these  positions  his  work  was  done  in  such  a  man- 
ner as  to  make  his  administration  more  than  ordinarily  conspicuous. 
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Personally,  I  did  not  know  of  his  services  as  prosecuting  attorney,  or 
member  of  the  State  Board  of  Education,  but  all  reports  show  that  his 
services  were  conscientiously  performed,  with  more  than  ordinary  ability, 
and  to  the  satisfaction  of  his  constituents.  The  same  may  be  truthfully 
said  of  his  work  as  member  of  the  constitutional  commission  of  1873. 

In  congress  his  services  were  of  a  high  character.  He  was  intelligent, 
industrious  and  painstaking  in  all  he  did.  Ever  faithful  and  diligent  in 
performing  the  numerous  errands  and  detail  matters  for  his  constituents, 
yet  unlike  many  others  he  never  considered  these  the  principal  duties  of 
a  member  of  congress.  He  studied  hard  and  endeavored  by  every  means 
in  his  power  to  ascertain  what  legislation  and  what  general  policy  was 
best  for  the  country,  and  having  made  up  his  mind,  urged  the  adoption 
of  such  measures  vigorously  and  intelligently,  not  only  on  the  floor  of 
the  house,  but  in  committee  rooms,  through  the  press,  to  which  he  was 
an  occasional  contributor,  and  in  private  conversations.  He  had  a  high 
ideal  of  what  a  politician  should  be,  and  would  never  stoop  to  anything 
he  deemed  dishonorable.  While  he  was  a  dyed-in-the-wool  republican, 
and  believed  fully  in  its  great  cardinal  principles,  yet,  in  some  of  his 
convictions  he  showed  some  of  the  characteristics  of  the  other  belief. 
His  studious  life  and  his  conscientious  defense  of  the  constitution  and 
laws  of  his  State  and  country  made  him  a  strict  constructionist  to  some 
of  his  colleagues  who,  from  their  standpoint,  believed  it  better  to  be 
more  practical  and  less  technical.  While  he  was  a  protectionist,  he 
was  conservative,  and  never  took  extreme  positions  on  this  question. 
He  was  firm  and  steadfast  in  his  views  and  had  the  courage  of  his  con- 
victions, but  was  always  tolerant  of  the  opinions  of  others. 

As  president  of  the  Normal  School  and  Agricultural  College  I  only 
know  by  the  universal  approbation  which  all  those  thrown  in  contact 
with  him  gave  of  his  work  in  these  positions,  which  require  so  much 
knowledge,  skill,  tact  and  good  judgment  to  fill  successfully  and  satis- 
factorily. He  was  called  to  the  position  of  assistant  secretary  of  agri- 
culture by  President  Harrison  because  of  the  personal  knowledge  of  the 
President  of  his  true  worth.  Owing  to  the  ill-health  of  Secretary  Rusk, 
and  the  demands  made  upon  his  time  by  other  duties,  Mr.  Willits  was 
called  upon  to  perform  the  duties  of  the  secretary  much  of  the  time. 
So  well  were  these  duties  performed  that  Secretary  Morton  was  reluctant 
to  dispense  with  his  valuable  services.  The  world  is  better  for  his  having 
lived.  He  did  much  good  while  li^^ng,  and  his  life  is  an  inspiration  to 
the  young  men  who  knew  him  either  as  a  teacher  or  in  performing  the 
various  duties  of  his  busy  life,  showing  that  industry,  integrity  and  per- 
severance are  the  cardinal  principles  of  life,  in  the  exercise*  of  which 
any  position  in  life  is  possible. 

EDWIN    WILLITS    AND    THE    NORMAL    SCHOOL. 
PBOF.    DANIEL    PUTNAM,    YP8ILANTL 

The  faculty  of  the  State  Normal  School  desire  through  me,  as  their 
representative,  to  unite  in  this  public  and  appropriate  recognition  of  the 
valuable  and  faithful  services  rendered  to  our  State  by  the  Hon.  Edwin 
Willits.  In  the  natural  division  of  duties  in  these  memorial  exercises 
it  properly  falls  to  me  to  speak  only  of  his  relations  to  the  Normal  School 
and  of  his  services  in  connection  with  that  institution.  r 
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The  fichool,  as  you  know,  is  under  the  immediate  control  of  the  State 
Board  of  Education.  In  fact  this  board  was  originally  created  mainly 
for  the  puiTpose  of  locating  the  institution  and  managing  its  affairs. 
Gradually  its  functions  have  been  enlarged,  but  for  several  of  the  early 
years  of  its  existence  it  hardly  did  more  than  to  guard  the  interests  and 
provide  for  the  welfare  of  the  school.  In  a  board  limited  to  the  small 
number  of  four,  each  individual  counts  for  more  than  in  a  body  of  larger 
membership.  The  personality  of  the  members  comes  to  be  better  under- 
stood by  the  faculty,  and  the  influence  of  such  personality  makes  itself 
felt  ia  the  direction  of  affairs  more  readily  and  more  obviously.  Mr. 
Willitfl  became 

A   MEMBER   OF    THE   BOARD  OF  EDUCATION 

at  the  opening  of  the  year  1861,  and  served  continuously  for  twelve  years. 
At  the  commencement  of  his  term  of  office  the  school  had  been  in  oper- 
ation but  eight  years,  and  was  still  in  a  formative  condition.  Associated 
with  such  men  as  Witter  J.  Baxter,  John  M.  Gregory  and  Oramel  Hos- 
ford,  Mr.  Willits  exercised  a  strong  influence  in  giving  direction  to  the 
internal  organization  of  the  institution,  and  in  the  selection  of  members 
of  the  board  of  instruction.  His  period  of  service  on  the  board  covered 
the  laBt  years  of  the  administration  of  Principal  Welch,  the  whole  of 
the  administration  of  Principal  Mayhew  and  the  first  years  of  the  admin- 
istration of  Principal  Estabrook.  During  these  years  the  character  of  the 
school  became  established;  its  reputation  steadily  increased;  and  its  in- 
fluence upon  the  educational  interests  of  the  State  grew  more  and  more 
potent.  Mr.  Willits  contributed  his  full  share  of  energy  and  effort  toward 
the  production  of  these  results.  He  had  the  confidence  of  the  school  and  of 
the  faculty,  of  the  people  and  of  the  successive  legislatures  upon  whose  ap- 
propriations and  good  will  the  institution  depended  for  its  means  of 
support  and  progress.  The  teachers,  who  remained  for  any  length  of 
time  in  the  school  came  to  know  him,  not  only  as  an  oflicial  of  the  govern- 
ing body,  but  also  as  a  personal  friend  and  a  wise  and  valued  adviser. 
Without  exception  they  regretted  that  other  duties  compelled  him  to 
decline  a  third  election  and  six  years  of  additional  service  on  the  board. 
After  the  severance  of  his  official  relations  with  the  institution,  and 
while  a  member  of  the  national  house  of  representatives,  he  still  retained 
and  manifested  a  warm  interest  in  its  prosperity,  and  remembered  it  in 
the  di^ribution  of  valuable  public  documents  and  in  other  substantial 
ways. 

PRINCIPAL  OF  THE  NORMAL   SCHOOL. 

At  the  close  of  his  two  terms  of  service  in  congress,  and  ten  years  after 
his  retirement  from  the  Board  of  Education,  he  was  elected  by  that  board 
to  the  principalship  of  the  Normal  School,  and  was  inaugurated  in  June, 
1883.  The  considerations  which  influenced  the  board  in  inviting  Mr. 
Willits  to  take  executive  charge  of  the  institution  are  thus  stated  in 
their  report: 

"In  appointing  to  so  important  a  position  as  the  principalship  of  the 
Normal  School  one  whose  life  work  had  been  in  other  callings  than  the 
profession  of  teaching,  one  who  had  not  through  experience  and  study 
a  systematic  course  of  pedagogy  behind  him,  the  board  were  mindful 
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that  they  were  departing  from  the  ordinary  courfle  of  procedure;  but  they 
desired  especially  to  emphasize  that  clause  in  the  legislative  action  of  this 
State,  which,  in  instituting  a  Normal  School  for  the  preparation  of  teach- 
ers, required  that  the  State  Board  of  Education  should  also  provide  for 
the  instruction  of  its  pupils  4n  the  fundamental  laws  of  the  United 
States,  and  in  what  regards  the  rights  and  duties  of  citizens.'  With 
this  in  view,  no  one  seemed  to  the  board  to  combine,  as  Mr.  Willits  does, 
8o  many  of  the  requisites  necessary  to  lead  the  Normal  School  on  to  that 
great  future  which  its  founders  confidently  expected  for  it.  *  *  *  For 
full  twenty  years  he  was  a  leading  member  of  the  local  board  of  educa- 
tion of  Monroe;  for  twelve  years  (from  June  1,  1861,  to  December  31, 
1872)  he  served  as  a  member  of  the  State  Board  of  Education,  in  which 
position  he  became  familiar  with  the  affairs  of  the  State  Normal  School; 
in  the  State  Constitutional  Commission  of  1873  he  served  as  chairman 
of  the  committee  on  education.  His  scholarship  and  scholarly  tastes, 
his  large  experience,  his  acquaintance  with  men  and  affairs,  coupled  with 
his  thorough  knowledge  of  the  subjects  assigned  to  him  to  teach,  justify, 
in  the  opinion  of  the  board,  their  going  outside  of  the  profession  of  teach- 
ing in  selecting  a  man  for  the  responsible  position  of  principal  of  the 
State  Normal  School." 

HIS   TEACHING   WAS   FOR   BBOADEB  AND   BETTER   CITIZENSHIP. 

In  entering  upon  his  duties  in  the  school  Mr.  Willits  kept  in  mind  the 
department  of  labor  which  the  board,  in  effect,  had  marked  out  for  him. 
He  gave  instruction  in  civil  government,  in  constitutional  law,  in  the 
forms  of  congressional  procedure,  and  in  other  subjects  which  touched 
cipon  social  relations  and  upon  the  rights,  duties,  and  obligations  of  citi- 
zens. He  brought  into  the  institution  somewhat  more  of  the  tone  and 
spirit  of  practical  and  political  life  than  had  been  in  it  before.  He  em- 
phasized the  fact  that  the  teacher  is  also  a  citizen,  and,  in  common  with 
his  fellow  citizens,  should  be  concerned  in  the  management  of  public 
affairs, — should  be,  in  the  highest  and  best  sen^e  of  the  word,  a  politician 
and  a  "man  of  affairs."  There  was  some  room  and  some  occasion  for 
teaching  in  this  direction,  for  affirming  that  one  does  not  forfeit  his 
rights  as  a  freeman  and  a  citizen  when  he  enters  the  school  room  as  a 
teacher;  that  freedom  of  speech  and  freedom  of  political  action  still 
remain  to  him;  and  that  with  tl^is  freedom  there  remain  also  the  re- 
sponsibilities which  rest  upon  men  in  other  positions  and  in  other  em- 
ployments. These  responsibilities  the  teacher  is  not  at  liberty  to  refuse 
or  to  evade.  His  manhood  is  concerned  in  cheerfully  assuming  them 
and  conscientiously  discharging  them. 

While  thus  emphasizing  the  political  and  social  aspect  of  education 
Mr.  Willits  recognized  fully  the  transcendent  importance  of  the  moral 
element  in  the  curriculum  and  instruction  of  the  school. 

IN   HIS    INAUGURAL   ADDRESS   HE  SAID, 

"The  time  is  coining  when  we  must  choose  between  the  policeman  and 
the  moral  sense.  In  all  ages  the  best  policeman  has  been  a  well-regulated 
conscience — and  this  implies  intelligence  combined  with  moral  sense. 
It  is  cheaper  in  the  long  run  for  men  to  govern  themselves.  In  a  republic, 
its  citizens  must  govern  themselves,  must  be  their  own  restraint;  if  not, 
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it  ceases  to  be.  How  then  is  this  self  reliance,  this  self  restraint,  this 
well-regulated  conscience  to  be  secured?  Manifestly  the  pathway  to  it 
lies  through  our  education.  And  of  what  shall  this  education  consist? 
An  education  that  includes  only  intelligence  may  foster  crime,  may 
sharpen  its  tools.  Lieber  appreciated  the  distinction  fully  when  he  de- 
clared that,  *A  widespread  and  sound  education  is  indispensable  to  lib- 
erty. But  it  is  not  liberty  itself,  nor  does  it  necessarily  lead  to  it.  *  * 
•  Education  is  almost  like  the  alphabet  it  teaches.  It  depends  upon 
what  we  use  it  for.  Many  despotic  governments  have  found  it  their 
interest  to  promote  popular  education,  and  the  schoolmaster  alone  can 
not  establish  or  maintain  liberty,  although  he  will  ever  be  acknowledged 
as  an  indispensable  assistant  in  the  cause  of  modem  freedom.  Liberty 
stands  in  need  of  character.' 

"Let  me,"  said  Mr,  Willits,  "repeat  it;  liberty  stands  in  need  of  char- 
acter. Let  us  write  on  the  walls  of  our  school  room,  liberty  stands  in 
need  of  character.  Let  us  write  the  words  on  the  door-posts  of  our  habif- 
tations.  What  we  want  is  character;  what  we  must  have  is  character. 
And  what  is  character?  It  is  that  something  so  subtle  that  laws  cannot 
define  it,  nor  constitutions  evolve  it.  It  exists  above  them  both  and  behind 
them  both.  They  exist  themselves  only  because  of  character,  and  man- 
hood, and  right.  It  is  this  intangible  something  that  stands  by  the  side 
of  the  pulsations  of  our  hearts,  and  construes  all  law,  and  obeys  justice^ 
and  right,  and  truth;  that  is  so  sacred  that  in  the  end  it  will  stand  in 
the  presence  of  Divinity,  in  his  likeness. 

"Now,  how  is  this  character  to  be  developed?  The  education  Lieber 
refers  to  includes  only  the  intellect.  The  education  we  want  must  in- 
clude the  moral  sentiments  as  well.  ♦  •  •  The  generation  now  on  the 
threshold,  and  the  generations  to  follow,  should  be  taught  morality  slb 
aflBrmatively  as  arithmetic — not  negatively,  but  aflBrmatively,  that  sin 
is  sin;  that  drunkenness  and  lust,  and  profanity  and  lying,  and  theft 
and  murder,  are  all  wrong,  and  lead  to  a  bad  end;  and  that  good  order,, 
respect  for  law,  and  temperance,  frugality,  honesty,  purity,  and  rever- 
ence for  the  good  and  true,  are  all  elements  of  a  perfect  manhood  and 
womanhood." 

I  have  quoted  this  language  of  the  Board  of  Education  to  show  as 
clearly  as  possible  what  was  expected  of  Mr.  Willits  in  his  position  at 
the  head  of  the  Normal  School;  I  have  quoted  from  his  own  words,  when 
entering  upon  his  duties,  to  show  the  spirit  of  the  man,  and  his  concep- 
tion of  the  nature  and  quality  of  the  education  needed  bj'  the  young  men 
and  young  women  who  go  out  to  fashion  the  minds  and  inspire  the  hearts 
of  the  children  of  our  State.  He  believed  that  the  best  preparation  of  the 
teacher  for  his  work  was  intelligence  permeated  by  moral  principle.  He 
did  not  undervalue  the  technical  utterances  of  the  science  of  education 
or  of  the  art  of  teaching,  but  he  recognized  the  great  truth  that  these, 
unless  animated  by  a  living  soul,  were  of  little  worth. 

The  connection  of  Mr.  Willits  with  the  Normal  School  was  too  brief 
to  allow  him  to  establish  any  new  policy  for  its  management,  or  to  seek 
to  change,  in  any  radical  way,  the  character  of  its  instruction  or  the 
curriculum  of  its  studies.  He  labored  honestly  and  earnestly  to  advance 
its  interests,  to  enlarge  its  sphere  of  usefulness,  to  give  greater  eflBciency 
to  its  work,  and  to  give  it  a  stronger  hold  upon  the  confidence  and  good 
will  of  the  people  of  the  State.    In  these  directions  his  administration 
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was  eminentlj  successful.  The  school  prospered  under  his  direction^ 
increasing  in  numbers,  in  general  character,  and  in  the  extent  of  its 
professional  instruction. 

He  commanded  the  respect  and  confidence  of  his  associates  in  the 
institution,  and  carried  with  him,  when  he  resigned  the  principalship,. 
their  affection  and  kindly  remembrances. 

The  faculty  of  the  school  and  the  students  who  knew  him  gladly  unite 
in  these  services  in  his  honor,  testifying  in  this  way  to  his  nobility  as  a 
man,  to  his  integrity  and  uprightness  as  a  citizen  and  public  officer,  and 
to  his  worth  and  worthiness  as  an  associate  and  as  a  friend. 


PRESIDENT    WILLITS   FROM    THE   STUDENTS*    STANDPOINT. 
H.    a    CANNON,     88. 

When  Mr.  Willits  came  to  the  Agricultural  College  the  student  body 
almost  at  once  recognized  in  him  a  master  hand  in  administration.  There 
was  an  atmosphere  of  hope  about  him.  He  came  with  splendid  plans  ta 
execute;  his  eminent  attainments  and  honors  captured  our  imaginations. 
We  felt  that  the  old  College  was  at  the  dawn  of  a  new  era.  The  students- 
were  proud  of  their  president,  and  felt  sure  that  his  influence  with  the 
great  world  outside  would  bring  again  to  the  doors  a  stream  of  students. 
Our  hopes  met  with  realization;  more  students,  more  departments  of 
instruction  and  more  buildings  we  saw  aa  time  went  on. 

To  the  students  Mr.  Willits  stood  as  an  example  of  a  great  man.  He 
had  made  a  name  for  himself  and  won  reputation  in  the  hard  school  of 
the  statesman  and  law  giver.  He  now  essayed  feats  in  executive  lines. 
His  judicial  fairness  and  firmness  brought  him  respect.  His  sympathy 
with  the  victims  of  disorder  or  his  hatred  for  its  perpetrators  was  sucL 
that  he  won  our  love.  The  venerable  look  of  the  man,  his  fatherly  ways^ 
his  eagle's  eye — all  impressed  us  and  moved  us.  We  believed  in  President 
Willits;  and  I  am  sure  he  knew  it,  and  that  the  thought  did  him  good. 

He  had  been  a  poor  boy  and  his  sympathy  was  quick  to  note  the  strug- 
gles of  the  poorest  of  us,  and  come  to  us  in  ways  of  helpfulness.  He  hwi 
made  sacrifice  for  an  education,  so  understood  the  meaning  of  a  thirst  for 
knowledge.  He  gave  praise  and  counsel  as  he  might.  The  president's 
"Well  done,  my  lad,"  rang  in  one's  ears  for  weeks,  so  hearty  and  stimu- 
lating was  the  tone  of  his  voice.  Not  only  did  President  Willits  believe 
in  the  College  and  the  students,  but  he  trusted  to  the  good  sense  of  the 
people  to  support  the  College  when  it  could  be  properly  brought  to  their 
notice.  The  Farmers'  Institutes  afforded  him  a  chance  where  his  skill  as^ 
a  speaker  might  do  great  good.  The  result  was  that  he  captured  audi- 
ence after  audience  to  the  great  satisfaction  of  his  student  admirers  who 
believed  so  heartily  in  his  prowess  and  wisdom. 

Through  all  the  four  eventful  years  there  was  not  an  hour  in  which  the 
good  man  felt  quite  at  peace.  While  College  was  in  session  there  was 
always  danger  that  the  restless  spirits  might  give  trouble  and  then  the 
"Institute"  season  or  the  legislative  session  with  its  burden  of  care  fol- 
lowed. "I  never  slept  without  fearing  that  something  might  go  wrong,"" 
he  once  told  me.  And  many  a  night  when  we  were  sound  asleep  our 
noble  president  was  pacing  the  campus,  keeping  watch  and  ward. 
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We  knew  him  as  a  man  of  method.  He  tried  to  encourage  order  and 
eleanlinefis  in  every  way.  1  recall  his  house-cleaning  day  plans,  and  his 
dust  bin  arrangements  as  examples,  He  knew,  too,  that  clean  walls  and 
fresh  paint  inspired  respect,  and  how  tidiness  in  person  made  for  order. 
^*You  never  heard  of  a  mob  in  good  clothes,"  was  a  saying  I  recall. 

He  had  no  need  to  run  a  card  catalogue  of  his  friends;  he  could  remem- 
ber them  whenever  he  might  help  them;  and  they  do  not  forget  him  now. 

"Whether  one  met  him  but  for  the  day,  or  came  to  know  him  inti- 
mately, he  could  not  fail  to  be  impressed  by  his  friendliness  and  power," 
testifies  one  of  the  Detroit  alumni. 

HE   BEMEMBEBED   HIS   M.   A.   0.   BOTS. 

When  he  was  called  to  be  assistant  secretary  of  agriculture  we  found 
that  he  could  remember  his  M.  A.  C.  boys  and  that  in  his  new  post  of 
honor  and  influence  he  could  add  to  the  reputation  of  our  College.  As 
an  officer  he  was  careful,  courteous,  patient;  yet  the  same  largeness  of 
plan  marked  his  work  as  had  been  the  case  at  M.  A.  C.  For  this  view 
he  often  gave  Professor  Bailey  the  credit  (doubtless  also  shared  by  others 
of  the  new  school  of  scientists).  The  thought  of  the  relation  between  the 
created  thing  and  its  environment  seemed  ever  with  him.  He  hoped  to 
«ee  a  competent  man  monograph  the  cereal  and  textile  exhibits  which 
were  collected  for  the  World's  Fair  by  the  government.  This  work  of 
making  an  exhibit  which  should  illustrate  the  function  of  the  Department 
■of  Agriculture,  was  placed  in  his  charge.  He  also  was  named  as  chair- 
man of  the  government  board,  and  a  great  deal  of  his  energy  and  thought 
did  he  put  to  this  task.  He  held  the  plow  to  mark  the  site  where  the 
government  building  should  stand,  and  that  established  the  Jackson 
park  site.  No  one  not  familiar  with  it  can  judge  of  the  work  required 
at  his  hand  before  the  task  of  preparing,  installing,  exhibiting  and  taking 
down  again  of  that  government  exhibit  was  over.  There  were  various 
inharmonious  elements  to  keep  within  bounds,  to  hasten  the  necessary 
labor. 

The  work  done  at  the  department  proper,  while  more  in  the  nature  of 
routine  business,  had  a  breadth  of  scope  and  called  for  its  proper  man- 
agement so  large  an  amount  of  knowledge  that  the  ordinary  run  of  public 
men,  congressmen  and  others,  would  have  felt  uncomfortable  in  the  place 
for  months,  had  President  Harrison  been  careless  in  the  calling  of  a  man 
to  the  post. 

In  the  administration  of  his  office  Mr.  Will  its  won  confidence  and  love. 
''^His  leading  trait  is  sympathy,"  one  officer  said  to  me,  and  perhaps  that 
was  a  correct  statement.  "But,"  he  added,  "confound  it,  he  will  sympa- 
thize with  both  sides.  He  won't  take  your  part  and  forget  the  other  fel- 
low."   That  trait  of  impartiality  won  him  love. 

NOTES   FBOM   W.   A.   TAYLOB. 

In  response  to  request,  Mr.  W.  A.  Taylor,  '88,  now  assistant  pomologist 
In  the  Department  of  Agriculture,  sends  me  some  notes.  I  am  very  glad 
to  give  them.  They  cover  certain  periods  much  more  accurately  than  I 
can  do;  and  none  could  speak  more  lovingly. 

"The  incident,"  says  Mr.  Taylor,  "which  doubtless  is  most  clearly  re- 
membered by  the  students  then  in  attendance,  was  the  occasion  of  Mr. 
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Willits'  first  appearance  at  the  College  in  the  capacity  of  president.  The 
student  body  was  in  a  quiver  over  the  mistreatment  of  one  by  others,  at 
the  time  unknown;  wild  rumors  of  intended  severe  and  sweeping  punish- 
ment of  suspected  students  were  in  circulation  and  many  were  of  the 
opinion  that  affairs  had  reached  a  stage  where  it  was  useless  for  young 
men  in  search  of  education  to  longer  remain  at  the  institution  where 
quiet  and  continuous  work  was  out  of  the  question.  The  crisis  was  upon 
us — would  the  man  be  equal  to  it?  It  wks  a  crucial  test  of  the  new  presi- 
dent, but  the  outcome  of  it  was  a  most  complete  and  prompt  restoration 
of  the  confidence  of  the  students  in  the  wisdom  and  intent  of  the  faculty. 
The  first  chapel  exercise  settled  the  whole  question  whether  there  would 
be  co-operation  or  rebellion,  and  though  proper  regard  for  the  future 
caused  the  suspension  or  expulsion  of  several  students,  even  their  warm- 
est friends  acquiesced  in  and  admitted  the  justice  of  the  action  taken. 

"I  have  not  known  another  man  of  such  strong  views  as  his  who  was  at 
heart  so  tender  and  merciful.  The  culprit  sentenced  by  him  recognized 
this  and  rarely  resented  the  punishment  which  justice  made  necessary. 

"This  was,  I  think,  the  chief  secret  of  his  personal  hold  upon  students 
and  alumni.  He  felt  strongly  and  admired  strongly  marked  personality. 
In  his  own  words  in  the  address  before  the  College  Y.  M.  C.  A.  in  1886, 
on  'AflBrmative  Religious  Principles,'  which,  by  the  way,  is  worthy  of 
preservation  by  every  M.  A.  C.  student,  *I  have  no  sympathy  with  a 
negative.  I  do  not  like  negative  men  or  women.  The  world  may  make 
something  out  of  a  rascal,  but  out  of  a  fool,  never.'  And  yet  I  doubt 
if  ever  a  weakling  found  a  more  sympathetic  or  more  helpful  friend 
than  he. 

"He  never  permitted  the  larger  affairs  of  the  College  management  to 
blot  out  the  remembrance  of  small  things,  which  were  essential  to  the 
welfare  of  students,  and  often  risked  his  health  and  encroached  upon  his 
stock  of  reserve  force  in  order  that  he  might  give  his  personal  attention 
to  little  matters  which  most  of  us  thought  at  the  time  unimportant,  but 
which  we  have  since  then  come  to  realize  the  necessity  of.  If  a  student 
was  ill  at  the  College,  Mr.  Willits  seemed  to  charge  himself  personally 
with  the  responsibility  for  his  proper  care  and  attendance,*  and  if,  as 
sometimes  happened,  death  entered  the  student  family,  no  more  sincere 
mourner  followed  the  bier  than  he. 

"One  of  the  most  vivid  pictures  of  him  in  my  own  mind  is  connected 
with  the  death  of  Gilbert  in  '88,  when  at  midnight  with  the  aid  of  two  or 
three  whom  he  had  notified,  he  carried  the  body  of  the  dead  boy  down 
from  the  top  floor  of  Wells  Hall  [to  Taylor's  room],  and  after  preparing  it 
for  burial,  watched  with  the  rest  till  day  dawned.  It  was  not  more  than 
any  one  of  us  would  do  for  his  comrade,  but  how  many  of  us,  bearing  the 
heavy  responsibility  of  head  of  such  an  institution,  would  be  found  at 
hand  in  such  an  emergency  I 

"It  has  always  seemed  to  me  that  it  was  this  thoughtful ness  for  others 
that  gave  him  such  a  strong  hold  upon  the  affections  of  his  students.  It 
•did  not  cease  when  the  student  left  college,  as  many  of  our  fellow  alumni 
■can  testify.  Nor  was  it  confined  to  his  students,  for  among  his  associates 
^during  his  last  years,  in  church,  business  and  political  as  well  as  in  the 
many  and  varied  educational  and  scientific  organizations  with  which  he 
was  connected,  the  same  grief  is  felt  at  his  death. 
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"He  was  a  man  whom  his  students  could  respect  without  fearing^  and 
whom  they  loved  for  his  own  sake.  The  thought  that  we  shall  not  look 
into  those  kindly  eyes  again  nor  feel  the  hand  clasp  of  our  friend  brings 
up  so  many  recollections  of  his  merit  and  goodness  that  the  pen  fails  to 
keep  pace  with  memory." 

I  recall  one  sentence  from  a  sermon  of  his,  "Tell  me  what  a  young  man 
does  with  his  leisure  and  I  will  tell  you  whether  the  blazes  along  hi& 
life's  pathway  lead  to  the  pestilential  swamp  or  the  mountain  height.'^ 
This  is  a  characteristic  statement;  yet  I  think  the  lines  apply  to  him — 

"His  life  was  gentle;  and  the  elements 
So  mixed  in  him  that  nature  might 
Stand  up  and  say,  This  was  a  man." 

Edwin  Willits  by  the  grace  of  God  was  a  Christian  gentleman.  His- 
memory  is  sweet.  Remembering  the  beauty  and  goodness  and  blessing  of 
his  life,  who  may  not  with  reverence  exclaim  of  it,  "What  God  hath 
wrought." 


LETTER  FROM  CYRUS  G.  LUCE. 

I  am  in  receipt  of  your  invitation  to  attend  the  exercises  to  be  held  at 
the  College  in  memory  of  Hon.  Edwin  Willits  on  the  19th  inst.  It  would 
afford  me  a  melancholy  pleasure  to  join  with  others  who  knew  the  worth 
of  our  departed  friend  in  doing  honor  to  his  memory. 

Some  men  do  well  in  some  one  line  of  life's  work.  Mr.  Willits  did  well 
in  all  lines.  He  was  a  success  as  an  attorney.  As  a  member  of  congress^ 
he  won  high  rank.  At  the  Normal  School  his  memory  is  treasured  for  hi» 
many  excellencies.  At  the  Agricultural  College  he  won  high  renown. 
But  the  best  work  of  his  life  was  performed  in  the  department  at  Wash- 
ington. He  brought  to  a  discharge  of  his  duties  all  of  his  powers  of  body 
and  mind.  He  walked  here  in  untrodden  paths.  He  was  the  strong  maa 
who  upheld  the  arms  of  the  secretary. 

Largely  through  his  diligence,  skill  and  ability  the  new  department 
was  made  a  success.  Mr.  Willits  was  not  only  a  great  man,  but  in  all  the 
relations  of  life  he  was  a  good  man.  He  was,  in  the  broadest  and  best 
sense,  a  Christian. 

He  is  gone,  but  his  friends  can  well  rejoice  that  his  many  good  work» 
will  live  after  him. 


PERSONAL    RECOLLECTIONS    OF    EDWIN    WILLITS. 
DR.   R.    C.    KEDZIE. 

My  acquaintance  with  Edwin  Willits  began  by  letter  in  the  latter  part 
of  the  sixties. 

I  made  his  personal  acquaintance  in  1873  when  he  was  a  member  of  the 
commission  of  eighteen  appointed  by  Governor  Bagley  to  revise  the 
State  constitution,  said  revision  to  be  submitted  to  the  next  legislature 
for  their  approval,  to  be  submitted  by  them  to  the  vote  of  the  people  for 
ratification  or  rejection.  In  this  commission  Mr.  Willits  was  made  chair- 
man of  the  committee  on  education.    He  had  been  so  long  time  a  mem- 
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ber  of  the  Board  of  Education  that  it  was  eminently  fit  and  proper  that 
he  should  take  the  leadership  in  the  important  matters  of  education  in 
this  State.  This  was  the  first  committee  to  report  on  amendments  to  the 
constitution,  and  its  report  was  adopted,  constituting  section  XIII  of  the 
proposed  conBtitution. 

During  all  the  deliberations  of  the  commission  the  people  were  pleased 
with  the  broad  and  statesman-like  views  of  this  body  of  eminent  men,  and 
especially  delighted  with  the  liberal  views  of  the  committee  on  educa- 
tion, providing  for  all  the  educational  interests  of  the  State. 

The  revision  of  the  State  constitution  by  this  commission  was  excellent 
in  principle  and  form,  but  when  it  fell  into  the  hands  of  the  next  legis- 
lature it  wa«  torn  to  pieces,  and  when  its  mangled  remains  were  sub- 
mitted to  the  people,  they  mercifully  buried  them  out  of  sight  by  an 
overwhelming  adverse  vote. 

ELEOTED   PRESIDENT  OF  THIS  OOLLEOE. 

In  January,  1885,  he  was  elected  president  of  the  Agricultural  College, 
but  as  he  was  then  principal  of  the  State  Normal  School,  he  did  not  enter 
upon  his  duties  till  the  following  July.  In  the  preceding  November, 
President  Abbot  had  tendered  his  resignation  to  the  board  on  account  of 
broken  health,  but  continued  to  discharge  the  duties  of  president  till  his 
successor  should  arrive. 

HIS  WORK   AT   THE    AGRICULTURAL  COLLEGE. 

President  Abbot  has  been  appropriately  called  the  formative  president 
of  the  Agricultural  College.  Under  his  hand  the  Agricultural  School  be- 
came the  Agricultural  College,  and  the  agricultural  course  received  its 
enduring  features  under  his  administration.  In  like  manner  it  must  be 
said  that  President  Willits  organized  and  put  into  active  work  the  Ex- 
periment Station,  and  that  he  was  the  creator  of  the  Mechanical  Course  in 
this  College. 

THE   EXPERIMENT   STATION. 

The  Hatch  bill  providing  for  Agricultural  Experiment  Stations  in  con- 
nection with  the  agricultural  colleges  in  the  several  states  was  passed  in 
the  early  part  of  1887.  A  meeting  of  representatives  of  the  agricultural 
colleges  and  experiment  stations  was  held  in  Washington  in  August  of 
that  year  to  determine  upon  the  scope  of  the  experiment  stations,  and 
their  relations  to  the  agricultural  colleges.  In  this  convention  there  was 
a  powerful  clique  that  strove  to  give  the  experiment  station  such  a  trend 
as  would  divorce  it  entirely  from  the  college.  They  maintained  that  the 
experiment  station  must  have  no  connection  with  the  college — separate 
buildings,  apparatus  and  experimental  farms;  that  no  professor  giving 
Instruction  in  the  college  should  have  anything  to  do  with  the  station. 

A  committee  of  nine  was  appointed  to  formulate  plans,  largely  made 
up  of  persons  who  held  these  extreme  views  of  the  supreme  importance 
of  the  director.  President  Willits  was  the  minority  in  this  committee. 
When  the  greatness  and  dignity  of  the  director  were  urged  in  the  com- 
mittee. President  Willits  raised  this  query:  "There  are  thirty-nine  ex- 
periment stations:  where  will  you  find  thirty-nine  men  of  such  worth  and 
experience  a*  will  properly  command  a  salary  of  |5,000  a  year?''    One  of 
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the  committee  glanced  around  the  room  and  smilingly  answered,  '^I  think 
there  are  nine  such  men  in  this  room." 

The  committee  reported  their  plan  for  the  entire  separation  of  college 
and  experiment  station,  and  the  members  urged  on  the  floor  of  the  con- 
vention the  impropriety  of  any  person  holding  office  both  in  college  and 
station — that  no  man  could  serve  two  masters,  etc. 

President  Willits  argued  that  the  experiment  station  was  the  corollary 
of  the  college — ^that  the  two  were  parts  of  a  whole  in  the  educational  sys- 
tem of  the  state;  that  the  theoretical  instruction  in  the  class  room  should 
be  carried  into  the  laboratory,  the  farm  and  the  garden,  there  to  be 
verified  or  refuted,  and  the  results  then  given  to  the  public  in  the  bulle- 
tins of  the  station.  So  clearly  did  he  present  this  logical  connection  of 
the  college  and  the  experiment  station  that  the  convention  rejected  the 
plan  of  the  committee  by  a  decisive  vote,  and  adopted  the  plan  of  co- 
operative work  carried  out  in  this  College  and  in  most  of  the  agricultural 
colleges  of  this  country. 

As  evidence  of  the  favor  with  which  Michigan  regards  this  combined 
work  of  college  and  station  I  simply  call  attention  to  the  fact  that  the 
yearly  issue  of  twelve  bulletins  of  20,000  each  scarcely  supplies  the 
popular  demand.  There  is  no  part  of  the  work  of  the  College  that  brings 
it  so  completely  in  touch  with  the  people  of  the  State  as  the  investiga- 
tions and  bulletins  of  the  Experiment  Station.  In  starting  this  work 
and  giving  it  the  right  direction,  President  Willits  did  much  for  the  State 
and  the  whole  country. 

THE  DEPARTMENT   OF   MECHANIC  ARTS. 

This  institution  was  originally  established  as  the  Agricultural  School,, 
and  for  many  years  the  trend  of  instruction  was  entirely  in  the  line  of 
agriculture  in  its  broad  sense.  The  Morrill  act  of  1862  provided  a  fund 
"for  the  endowment,  support  and  maintenance  of  at  least  one  college 
where  the  leading  object  shall  be  to  teach  such  branches  of  learning  as 
are  related  to  agriculture  and  the  mechanic  arts."  When  President 
Willits  took  charge  of  the  College  he  announced  that  it  was  time  that  the 
mechanic  arts  should  come  to  the  front  on  a  par  with  agriculture.  His 
aim  was  to  add  the  mechanical  course  to  the  College  curriculum  without 
impairing  the  efficiency  or  lowering  the  attendance  of  the  agricultural 
course.  The  results  justified  his  assumption,  for  there  was  an  increased 
attendance  in  the  agricultural  course  at  the  same  time  with  the  influx 
of  a  large  number  in  the  mechanical  course.  The  average  attendance  for 
five  years  in  the  agricultural  course  before  this  change  was  193;  the  aver- 
age attendance  on  the  same  course  for  five  years  after  the  mechanical 
course  was  introduced  was  227,  an  average  gain  of  34  for  this  course, 
while  the  *attendance  on  the  mechanical  course  reached  an  average  of 
120  when  it  reached  all  the  College  classes.  The  average  total  attend- 
ance by  five  year  periods  p'^  sed  from  193  to  328.  This  shows  an  advance 
all  along  the  line,  and  not  the  crippling  of  one  course  to  build  up  a  rival. 

President  Willits  took  hold  of  this  work  of  building  up  the  department 
of  mechanic  arts  with  energy.  He  visited  the  shops  in  Detroit  and  other 
manufacturing  cities  to  place  before  this  constituency  the  advantages  of 
the  course  of  scientific  and  practical  training  at  the  College  and  inviting 
the  shop  boys  to  secure  the  advantages  here  offered.    There  was  soon  a 
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large  influx  of  students;  the  College  halls  were  soon  filled  to  overflowing^ 
and  his  own  house — "the  castle  on  the  hill" — was  crowded  with  enthusi- 
astic students.  This  was  no  sudden  boom,  to  flare  up  in  sudden  blaze 
and  go  out  in  more  painful  darkness,  but  the  impetus  then  imparted  to 
the  College  has  continued  to  this  day.  It  is  not  too  strong  language  to 
say  that  he  made  the  new  course  and  planted  it  upon  an  enduring  basis, 
yet  strengthened  and  enlarged  the  old  course.  He  did  not  build  up  by 
tearing  down. 

PERSONAL  CHARACTER. 

The  personal  character  and  influence  of  President  Willits  were  strong 
elements  in  his  success.  He  knew  every  student,  could  call  them  by 
name  and  recognize  them  wherever  found.  He  visited  them  in  their 
rooms,  knew  their  history,  and  recognized  their  individual  peculiarities^ 
difficulties  and  temptations.  By  a  wonderful  intuition  he  seemed  to  enter 
into  the  life  of  every  student,  and  his  care  over  them  was  almost  sleep- 
less. He  once  told  me  that  he  never  retired  for  the  night  without  first 
going  the  rounds  of  the  halls  to  see  that  everything  waa  safe  and  quiet. 

One  element  of  his  success  was  his  religious  character.  Edwin  Willits 
was  a  whole-hearted  Christian.  A  staunch  Presbyterian,  he  let  his  light 
shine  before  men.  During  his  presidency  there  was  no  line  of  street  cars- 
from  the  College  to  Lansing  by  which  students  could  attend  divine 
service  in  the  city  churches.  For  many  of  the  students  the  morning  hours 
of  Sunday  were  aimless  and  idle.  To  remedy  this  he  instituted  a  series 
of  Bible  talks  for  9  o'clock  Sunday  morning,  which  were  such  a  treat, 
intellectually  and  morally,  that  the  chapel  was  soon  crowded  with  de- 
lighted listeners.  The  Sunday  afternoon  services  by  the  clergymen  of 
Lansing  were  continued,  not  because  2:30  p.  m.  was  an  ideal  hour  for 
worship,  but  because  the  ministers  of  Lansing  could  not  be  secured  for 
other  hours.  Attendance  was  not  compulsory,  yet  the  chapel  was  well 
filled;  the  Sunday  school  and  Bible  classes  were  well  attended  and  the 
moral  and  religious  atmosphere  at  the  College  was  healthy. 

In  recalling  the  history  of  those  who  have  been  pillars  in  the  College 
edifice  but  who  have  passed  away,  one  is  painfully  reminded  of  the 
evanescence  of  human  life. 

"One  by  one  the  roses  fall." 

One  by  one  the  oaks  come  down.  President  Williams,  Secretary  How- 
ard, Judge  Wells,  Secretary  Baird,  President  Abbot,  President  Willits. 
How  fast  they  pass  away.  Yet  June  returns  with  its  roses,  and  though 
the  oak  must  fall  the  forest  lives  on.  So  the  College.  Though  the  great 
leaders  pass  beyond,  the  College  remains — a  beneficence  for  the  present 
and  a  hope  for  all  coming  time. 
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•DEATH    OF    PROF.    A.    N.    PRENTISS,    '61. 

We  are  indebted  to  Prof.  A.  G.  Gulley,  '68,  of  Storrs  Agricultural  Col- 
lege, Storrs,  Conn.,  for  the  following  item  regarding  Prof.  Prentiss,  who 
died  at  Ithaca,  N.  Y.,  August  14,  1896.  Prof.  Gulley  was  at  one  time  a 
student  under  him  at  M.  A.  C: 

"No  doubt  you  will  have  been  informed  of  the  death  of  Prof.  A.  N. 
Prentiss  before  .receiving  this.  Early  in  July,  I  spent  a  day  at  Cornell 
and  in  the  evening  spent  a  half  hour  with  him.  I  felt  then  it  would  be 
my  last  visit  with  him,  but  did  not  think  the  end  was  so  near.  Although 
Prof.  Prentiss  closed  his  labors  at  M.  A.  C.  over  twenty-five  years  since, 
his  interest  in  the  o\d  institution  was  as  great  as  ever.  He  was  particu- 
larly anxious  to  learn  about  those  with  whom  he  was  connected  there, 
both  officers  and  students;  and  spoke  especially  about  the  Record  and  the 
pleasure  he  derived  frwn  reading  it. 

"Prof.  Prentiss  wa«  bom  May  22,  1836,  at  Cazenovia,  N.  Y.  He  gradu- 
ated in  1861  from  the  Michigan  Agricultural  College,  and  in  18^  was 
made  full  professor  of  botany  in  that  institution.  On  the  opening. of 
Cornell  University,  in  1868,  he  was  called  to  the  chair  of  botany,  horti- 
<iulture,  and  arboriculture,  which  he  had  held  ever  since. 

"Prof.  Prentiss  conducted  the  Cornell  expedition  to  Brazil  in  1870.  In 
1872  he  studied  in  the  Royal  Botanic  Gardens  at  Kew  in  London,  and  the 
Jardine  des  Plantes  at  Paris.  He  was  a  well-known  writer  in  his  branch 
of  science,  and  in  1872  his  essay  on  the  mode  of  the  natural  distribution 
of  plants  over  the  surface  of  the  earth  took  the  Walker  prize  offered  by 
the  Boston  Society  of  Natural  History,  and  was  published  in  pamphlet 
form.  Prof.  Prentiss  was  well  known  throughout  the  scientific  world  as 
one  of  its  leading  botanists,  and  his  death  is  a  great  loss  to  the  university, 
as  well  as  to  the  scientific  world." — From  M.  A.  C.  Record. 
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COMMENCEMENT,  JUNE,  1897. 

EXERCISES    OF    THE    WEEK. 

Sunday  J  June  IS,  £:30  P.  M. 
Baccalaureate  eeraion  by  Rev.  Bastian  Smlts.    Subject,  "The  I'nity  of  Life.'* 


Tuesday,  June  15,  8:00  P.  M. 

Contest  in  oratory  and  debate  among  representatives  of  college  literary  organi- 
zations. 

CONTEST  FOR  ORATORS'  MEDAL. 

"•Co  operative  Government  for  America" T.  A.  Chittenden,  Colnmbian  Society  ^ 

"Music  and  its  Influence'' Miss  Pearl  Kedzie,  Feronian  Society  - 

^'Education  our  Safety" Elwood  Shaw,  Olympic  Si^ciety  ^' 

-*The  Power  of  Public  Opinion" A.  B.  Krentel,  Phi  Delta  Theta  Fraternity  * 

CONTEST  FOR  DEBATER'S  PRIZE. 

Question  for  debate— "Resolved:    The  Luxurious  Prodigality  of  the  Rich  in  their  ' 
Private  Life  is  Advantageous  to  Society." 

Affirmative A.  T.  Cartland.  Hesperian  Society  ' 

Negative F.  W.  Robinson,  Union  Literary  Society  ' 

Wednesday  June  76",  10:00  A.  M. 

CLASS  DAY  EXERCISES  OF  THE  GRADUATING  CLASS. 

President's  Address S.  II.  Fulton 

History C.  B.  Laitner 

Oration  Elwood  Sliaw 

Paper E.  C.  Green 

Prophecy Mi.<;s  Sadie  Champion 

Poem J.  I>.  McLouth 

3:00  p.  m.— Review  of  the  battalion. 

8:00  p.  m.— Reunions  of  College  Literary  Organizations  in  their  rooms. 
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Thursday,  June  17, 

ALUMNI   DAY. 

Twelfth  Triennial  Reunion  of  the  Alumni  Association. 

8:00  a.  m.— Business  meeting. 
10:00  a.  m.— Literary  exercises: 

President's  address M.  D.  Chatterton,  with  '61 

History Warren  Babcock,  '90 

Necrology L.  A.  Breggar,  '88 

Oration -. C.  B.  CoUingwood,  '86 

Poem J.  E.  Hammond,  '86 

12:00  m.— Alumni  banquet,  to  be  served  by  students  of  the  Domestic  Science  De- 
partment. 

3:00  p.  m.— Exercises  celebrating  the  fortieth  anniversary  of  the  establishment 
of  the  College: 

Address Hon,  C.  J.  Monroe 

Poem Frank  Hodgman,  '62 

Address Hon.  George  Willard 

Impromptu  addresses. 

5:00  p.  m.— Business  meeting  alumni  (election  of  officers). 

8:00  p.  m.— President's  reception. 


Fiiday,  June  IS,  10:00  A.  M, 

COMMENCEMENT  DAY. 

Address,  **The  Agriculturist  of  Tomorrow" J.  W.  Rigterink 

Address,  '*The  Tendencies  of  Steam  Engineering" £.  H.  Sedgwick 

Address,  **The  Agricultural  Status" . .  L.  H.  Bailey,  Professor  in  Cornell  University 
Presentation  of  awards  in  the  contest  of  June  15. 

Conferring  of  Degrees. 
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ANNIVERSARY   EXERCISES. 


COMMEMORATING    THE    FORTIETH   ANNIVERSARY    OP    THE    OPENING 
OF    THE    COLLEGE,     MAY    13.    1857. 

Exercises  commemorating  the  fortieth  anniversary  of  the  opening  of 
the  College,  were  held  in  the  College  chapel  on  Thursday,  June  17,  1897, 
at  3  o'clock  p.  m. 

Hon.  C.  J.  Monroe,  vice  president  of  the  board,  presided.  Mr.  Monroe 
was  a  member  of  the  first  class  at  the  College. 

Hon.  Geo.  Willard  of  Battle  Creek,  who  was  a  member  of  the  State 
Board  of  Education  in  1857,  then  in  charge  of  the  College  and  who  wa« 
also  present  at  the  opening,  delivered  the  address. 

Mr.  Frank  Hodgman,  class  '62,  read  a  poem,  "Forty  Years  Ago.'' 
Short  addresses  were  delivered  by  Hon.  William  Bail,  president  Htate 
Agricultural  Society;  Hon.  Geo.  B.  Horton,  master  State  Grange;  Hon. 
J.  T.  Daniels,  president  State  Association  of  Farmers'  Clubs;  Prof.  James 
Satterlee,  class  '69;  Prof.  W.  C.  Latta,  class  '77. 


FORTY    YEARS    AGO. 

FRANK  HODOMAN,   'Ca 

L  Written  for  the  Fortieth  ADoiversary  of  M.  A.  C] 

How  Bwlft  the  roUIng  wheels  of  time,  dear  chum,  have  sped  along 
Since  that  old  bell's  sweet  loving  chime  first  cheered  us  with  its  song. 
As  we  were  toiling  on  our  way  with  footsteps  tired  and  slow, 
Along  the  muddy  road  from  town  some  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
It  does  not  seem  that  it  can  be  quite  forty  years  ago. 

Full  many  a  lad  from  far  and  wide  had  spent  the  night  In  town, 
And  with  the  early  morning  tide  were  off  for  College  bound. 
And,  as  we  crossed  the  river  Grand,  we  watched  the  bubbles  go 
Beneath  the  wooden  bridge  that  spanned  it  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
The  river  seems  much  smaller  now  than  forty  years  ago. 

When  half  the  toilsome  way  was  passed,  we  rested  by  the  stone 
Within  whose  cleft  a  cherry  pit  had  taken  root  and  grown; 
The  cleft  was  not  so  very  wide;  Just  half  an  Inch  or  so; 
The  little  tree  scarce  touched  its  side  some  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
The  cleft  has  spread;  the  tree  has  grown  since  forty  years  ngo. 

Just  as  we  reached  the  river  bend  we  heard  the  college  bell; 
Its  mellow  tones,  so  rich  and  clear,  came  o'er  us  like  a  spell. 
With  quickened  footsteps  on  we  sped,  in  answer  to  its  call. 
Along  the  winding  road  which  led  us  to  the  college  hall. 

Forty  years  ago:    Forty  years  ago: 
With  many  a  crook  and  turn,  it  led  us,  forty  years  ago. 
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We  went  along  the  bluffy  bank,  the  Cedar  rolled  below; 
Then  past  the  red  brick  cottages  all  standing  in  a  row; 
Past  pits  of  clay  a^d  piles  of  brick  still  standing  in  the  kiln, 
And  o*er  a  rude  and  rustic  bridge  across  a  little  rill. 

Forty  years  ago:    Forty  years  ago: 
Great  green  oak  stumps  stood  all  around  here  forty  years  ago. 

A  path  led  past  the  college  hall  and  close  beside  the  well, 
Across  from  which  a  sturdy  oak  upheld  the  college  bell; 
It  ended  at  the  boarding  hall  which  had  no  name,  you  know 
We  did  not  call  it  "Saint's  Rest"  then;  not  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
The  saints  all  lived  in  later  times  than  forty  years  ago. 

They  called  us  in,  examined  us;  they  questioned  us  like  sin. 
Because  there  were  so  many  boys  we  could  not  all  get  in. 
And  some  were  quickly  sent  away,  it  made  them  sad  to  go, 
But  happy  we  who  stood  the  test  some  forty  years  ago. 

Forty  yeare  ago:    Forty  years  ago: 
It  seems  but  Just  a  little  while  since  forty  years  ago. 

'Twas  Williams,  Tracey,  Fisk  and  Holmes  who  questioned  us  that  day, 
And  Enoch  Bancker  helped  along  a  little  In  his  way. 
The  questions  came  in  various  ways.    From  Fisk  we*d  seldom  know 
If  right  or  wrong  we'd  answered  him,  some  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
He's  been  a  college  president  since  forty  years  ago. 

That  day  he  asked  a  likely  lad  about  his  mother  tongue; 
*'Is  English  language  flexible?"   The  answer  quickly  rung; 
**The  way  that  you  ask  questions,  sir,  It  surely  must  be  so." 
And  then  the  boys  all  cheered  and  laughed,  some  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
Prof.  Fisk  could  give  or  take  a  joke  some  forty  years  ago. 

And  when  at  last  we  settled  down  to  study  and  to  work, 

Prex  Williams  lectured  to  the  boys  and  taught  them  not  to  shirk. 

No  matter  what  his  subject  was,  his  lecture  would  be  half 

On  pretty  points  he  pointed  out  about  his  blooded  calf. 

Forty  years  ago:    Forty  years  ago: 
That  calf  stood  high  in  Prexy*s  eye  some  forty  years  ago. 

We  chopped  and  logged  and  cleared  the  ground,  we  cut  down  lots  of  trees. 
And  once  upon  a  time  we  found  one  with  a  swarm  of  bees. 
We  took  its  store  of  sweetness  in.  a  hundred  weight  of  honey 
Which  went  in  triumph  to  our  rooms;  we  thought  it  very  funny 

Forty  years  ago:    Forty  years  ago: 
Next  day  we  did  not  feel  so  well,  some  forty  years  ago. 

And  when  we  had  the  surface  cleared,  we  plowed  and  dragged  it  down. 
AVlth  heavy  teams  and  working  tools  that  mellowed  up  the  ground. 
We  hoed  the  corn,  we  cradled  wheat,  we  used  the  scythe  to  mow, 
For  that's  the  way  folks  had  to  do,  some  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
^lachlnes  were  scarce  and  costly  then,  some  forty  years  ago. 

We  had  some  tools  of  wondrous  make  to  mellow  up  the  ground. 
But  one  big  harrow  "took  the  cake"  from  all  the  tools  around. 
The  teeth  were  full  two  inches  square  and  eighteen  inches  long: 
It  took  two  heavy  teams  to  pull  the  monstrous  thing  along. 

Forty  years  ago:.  Forty  years  ago: 
That  big  State  drag  Just  beat  them  all  some  forty  years  ago. 
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When  neighbor  Harrison  saw  the  tool  he  gazed  on  It  with  awe; 
"A  bigger  drag  than  that  State  drag,"  he  said,  **I  never  saw. 
If  that's  a  State  drag  what  a  drag  the  Nation's  drag  mnst  be, 
And  when  they  use  It  in  the  fields,  may  I  be  there  to  see." 

Forty  years  ago:    Forty  years  ago: 
I  wonder  where  that  drag  has  gone,  since  forty  years  ago. 

One  day  to  show  them  that  we  could,  we  started  out  and  found 
The  biggest  monarch  of  the  wood  in  all  the  country  round; 
And  then,  with  axes  keen  and  sharp,  we  laid  the  monarch  low; 
They  called  us  yandals  for  that  lark,  some  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
We  wish  we  had  not  cut  that  tree  some  forty  years  ago. 

We  pulled  up  all  the  green  oak  stumps  that  stood  about  the  luwn 
And  when  at  last  we  had  them  out,  we  wished  that  they  wti-e  gone. 
For  every  stump  brought  tons  of  earth;  It  took  us  many  a  day 
To  pick  It  from  the  pesky  things,  and  draw  the  stumps  away. 

Forty  yeara  ago:    Forty  years  ago: 
We  could  not  burn  the  stumps  we  pulled  out  forty  years  ago. 

And  then  we  sowed  that  turnip  seed.    The  yarn  went  all  around 
About  such  lots  and  lots  of  seed  sowed  on  so  little  ground; 
And  as  it  grew,  each  mother's  son  who  went  along  the  plank 
Declared  the  College  must  be  run  by  some  half-witted  crank. 

Forty  years  ago:    Forty  years  ago: 
The  lies  were  thicker'n  turnip  plants  were  forty  years  ago. 

We  wandered  all  the  country  round,  by  woods,  and  fields,  and  lakes. 
Wherever  Insects  could  be  found,  or  birds,  or  fish  or  snakes; 
We  gathered  in  a  lot  of  them;  most  anything  would  go 
Into  the  College  Museum  some  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
I  wonder  if  they've  kept  them  all  since  forty  years  ago. 

We  tussled  hard  with  grammar  and  with  rhetoric  and  logic, 
Philosophy  and  chemisti'y  and  algebra  and  physics, 
But  when  we  had  geometry,  they  cut  our  class  in  two; 
To  hear  us  all  within  an  hour  was  more  than  they  could  do. 

Forty  years  ago:    Forty  years  ago: 
'Twas  then  we  had  a  merry  strife,  most  forty  years  ago. 

The  classes  came  at  different  hours;  the  theorems  were  the  same. 
Who'd  demonstrate  most  in  an  hour,  the  victory  could  claim. 
We  tried  it  for  a  week  or  more;  each  class  would  winner  be. 
But  they  gave  up  at  eight-four,  when  we  did  ninety-three. 

Forty  years  ago:    Forty  years  ago: 
That  made  Prof.  Tracey  proud  of  us  some  forty  years  ago. 

We  studied  trigonometry  and  did  some  land  surveying; 
We  mixed  up  physiology  with  harvesting  and  haying; 
We  studied  horticulture  'mid  the  turnips  and  tomatoes 
And  spent  our  time  at  botany  'mid  posies  and  potatoes. 

Forty  years  ago:    Forty  years  ago: 
We  had  to  work  and  study  both,  some  forty  years  ago. 

The  jolliest  time  in  all  the  year  was  when  we  went  to  town 
And  visited  the  Fem.  Sem.  girls,  each  in  her  prettiest  gown; 
But  things  have  greatly  changed  since  then;  the  Fem.  Sem.  had  to  go. 
It's  been  a  school  to  teach  the  blind  since  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
Miss  Rogers  had  some  splendid  girls  there  forty  years  ago. 
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Once  In  the  pleasant  summer  tide,  a  balmy  eve  in  June, 
Prof.  Abbot  brought  his  bonny  bride;  we  sang  for  them  a  tune. 
Twas  **Take  her  but  be  faithful  still."    We  sang  it  sweet  and  low 
Amid  the  drooping  evergreens,  some  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
How  well  we  loved  and  honored  him  *most  forty  years  ago. 

And  then  came  on  the  anxious  days  when  all  the  air  was  rife. 
With  mmors  of  the  Southern  craze,  which  sought  the  nation's  life: 
When  Lincoln  ran  for  president  and  Seward  spoke  in  town, 
We  organized  a  Lincoln  club  and  all  of  us  went  down. 

Forty  years  ago:    Forty  years  ago: 
We  nearly  all  were  Lincoln  men  some  forty  years  ago. 

We  went  in  farmer's  uniform,  to  stand  up  for  the  law. 
In  wampus  blue  and  overalls  and  Jaunty  hats  of  straw. 
On  wagon  racks  and  horses  backs,  or  any  way  to  go, 
The  day  that  we  heard  Seward  speak  'most  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
He  shook  our  hands  and  we  felt  grand  'most  forty  years  ago. 

Then  came  the  weary  evil  days  of  civil  war  and  strife. 

And  some  of  us  went  marching  out  to  save  the  nation's  life, 

And  some  came  back  with  honors  crowned,  and  some  were  stricken  low; 

They've  lain  at  rest  In  Southern  ground  since  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
We've  sung  for  them  a  requiem,  since  forty  years  ago. 

And  now,  dear  chum,  we*re  here  again  upon  the  same  old  ground, 
But  nothing  seems  the  same  to  us  except  the  belFs  sweet  sound. 
We  came  upon  a  trolley  car,  ten  minutes  ride  or  so, 
It  Is  not  like  the  walk  we  took  some  forty  years  ago. 

Forty  yearp  ago:    Forty  years  ago: 
It  took  an  hour  to  walk  from  town  some  forty  years  ago. 

New  buildings  stand  on  every  side,  new  faces  all  around 
The  Co-ed  beats  the  Fem.  Sem.  girl  we  used  to  meet  in  town. 
I  cannot  find  the  boarding  hall;  I  need  some  one  to  show 
Me  where  the  places  are  I  loved  so.  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
It  does  not  seem  such  change  could  come  since  forty  years  ago. 

I  raiss  our  old  time  faculty.    Not  one  of  them  is  left. 
Of  all  the  men  who  taught  us  then,  I  feel  like  one  bereft; 
FV)r  some  are  sped  and  some  are  dead;  there's  little  left  to  show 
Of  all  we  loved  and  cherished  here  some  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
It  seems  just  now  as  If  It  was  a  hundred  years  ago. 

But  through  all  changes  that  have  passed  and  all  that  yet  may  come 
Our  hearts  still  fondly  turn  at  last  to  our  old  College  home. 
She  Is  our  joy,  our  hope,  our  pride,  no  other  place  below 
Oan  warm  our  hearts  as  she  has  done  since  forty  years  ago. 

Forty  years  ago:    Forty  years  ago: 
Our  hopes  and  prayers  have  been  for  her  since  forty  years  ago. 
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NEWER   EDUCATION. 

MICHIGAN     FOREMOST     IN     THE     MODERN      EDUCATIONAL      SYSTEM. 

THE  MICHIGAN    AGRICULTURAL    COLLEGE    ONE    OF    HER 

NOTABLE    EXPERIMENTS. 

AN    ADDRESS    DBLIYBRBD    BT    QBOBGB    WILLABD  AT     THE   COMMEMORATION 
OF  THE  FORTIETH   ANNIVEB8ABY  OF  THAT   INSTITUTION. 

Mr.  President,  Members  of  the  State  Board  of  Education,  Faculty, 
Alumni,  Students  of  the  Michigan  Agricultural  College,  and  Citizens: 
We  commemorate  the  fortieth  anniversary  of  the  first  endeavor  to 
occupy  the  field  of  higher  education  with  an  institution  possessing  the 
peculiar  features  of  the  Michigan  Agricultural  College.  As  one  who  had 
a  part,  however  small,  in  launching  an  experiment  which  has  led  to  such 
gratifying  results,  it  would  be  an  exhibition  of  culpable  indifference  in 
me  not  to  appreciate  the  honor  of  an  invitation  to  participate  in  this 
event.  It  is  but  just  to  also  add  that  the  hopes  indulged  when  this  College 
was  founded  have  been  fully  realized.  The  reality  has  even  gone  much 
beyond  the  expectancy  of  at  least  many  who  projected  and  inaugurated 
an  undertaking  which  bore  in  many  quarters  the  imputation  of  being 
injudicious  and  hazardous. 

OENEBAL  BETBOSPEOTIVB  GLANCE. 

It  must  be  remembered  that  this  trial  was  made  under  quite  different 
conditions  from  those  which  exist  now.  History  has  been  recording 
marvelous  changes  since  this  College  was  established.  Forty  years  in 
this  age  of  progress  has  measured  an  important  cycle  in  the  world,  in 
our  country,  and  in  our  State.  When  this  institution  took  its  place  as  a 
seat  of  learning  in  1857,  there  was  no  cable  communication  with  Europe 
or  other  lands  beyond  the  sea.  France,  now  for  a  quarter  of  a  century 
a  firmly  established  republic,  was  then  under  the  second  empire;  Italy 
had  not  united  the  fragments  into  which  she  had  been  torn  by  the  fac- 
tions and  the  superstitions  of  the  middle  ages;  Prussia,  still  a  kingdom, 
had  several  years  to  wait  before  expanding  into  the  Imperial  Germany 
of  our  time;  Russia  was  then  weighted  with  serfdom  and  shadowed  with 
her  flag  a  portion  of  North  Amierica;  Japan  and  China  were  practically 
outside  of  our  American  diplomacy;  the  most  powerful  nation  of  South 
America  had  a  monarch  on  a  hereditary  throne;  and  Canada  had  not 
assumed  to  be  the  Dominion.  In  our  country,  California,  then  recently 
acquired  from  Mexico  and  admitted  into  the  Union,  was  the  only  state 
west  of  the  Missouri  river;  Buchanan  had  just  entered  upon  his  four 
years'  presidential  term,  and  human  slavery,  by  federal  toleration,  and 
we  may  say  compact,  darkened  a  portion  of  our  country  and  well  nigh 
dominated  the  whole;  a  great  chapter  in  our  national  history  was  yet  to 
be  delayed  in  its  opening  for  four  years  and  many  of  our  chief  national 
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characters  had  hardly  emerged  from  the  level  of  common  life.  Lincoln 
had  acquired  some  fame,  but  had  yet  to  win  a  greater  distinction  in  the 
debate  with  Douglass;  Grant  was  farming  near  St.  Louis;  Garfield  had 
just  left  college;  Blaine,  a  youthful  journalist,  was  editing  a  newspaper 
in  Maine;  Edison,  the  world's  greatest  electrician  and  the  greatest  in- 
ventor of  our  age,  was  a  poor  ten-year-old  lad  at  Port  Huron.  Many 
others  comparatively  obscure  were  to  link  their  names  with  a  lustrous 
period  to  which  future  generations  will  turn  for  inspiration,  and  study 
for  example. 

MICHIGAN   FORTY   YEARS  SINCE. 

But  the  changes  made  in  this  interval  are  still  more  strikingly  shown 
in  the  growth  of  our  own  State  and  the  development  of  its  educational 
system.  In  1857,  Michigan  lacked  one  year  of  reaching  her  majoriry. 
Her  admission  into  the  Union  dated  back  but  twenty  years.  The  Michi- 
gan Agricultural  College  is  just  two-thirds  as  old  as  Michigan  herself. 
The  State  capital,  at  the  date  we  are  considering,  had  been  at  Lansing 
but  nine  years.  The  State  Normal  School  had  just  begun  to  send  out  its 
first  pupils.  The  first  diplomas  granted  by  the  University  had  gathered 
the  dust  of  not  quite  a  dozen  years.  The  great  chasm  between  the  pri- 
mary and  grammar  schools  on  the  one  hand,  and  the  University  on  the 
other,  stood  open  to  be  filled  by  the  graded  and  high  school  system  in 
the  towns  and  cities.  Michigan  had  then  but  one-fourth  of  her  preseut 
population,  limited  chiefly  to  the  four  or  five  southern  tiers  of  counties. 
At  the  opening  of  this  institution,  there  were  only  four  representatives 
in  the  legislature  from  the  entire  territory  north  of  a  line  drawn  through 
Saginaw,  Midland  and  Newaygo.  Ten  years  after,  it  was  my  good  for- 
tune to  have  for  colleague  in  the  Michigan  legislature,  and  on  the  com- 
mittee of  education,  a  distinguished  member  of  the  faculty  of  this  Col- 
lie,— I  refer  to  Professor  Kedzie, — one  whose  earnest  work  and  scien- 
tific research  have  made  his  name  a  household  word  in  our  own  and  other 
lands;  in  the  house  also  was  another  distinguished  participant  in  this 
day's  proceedings,  the  Hon.  William  Ball,  president  of  the  State  Agri- 
cultural Society,  always  an  untiring  and  efficient  friend  of  the  College. 
In  that  legislature,  as  they  will  recall,  the  Traverse  City  member  had  a 
constituency  of  thirteen  counties,  so  sparsely  settled  was  that  part  of  the 
State  only  thirty  years  ago. 

In  1857,  the  railways  in  Michigan  were  very  few.  They  only  comprised 
the  trunk  lines  of  the  Michigan  Central,  the  Michigan  Southern,  and  the 
still  uncompleted  Detroit  &  Milwaukee.  There  was  much  sharp  criticism 
that  the  Agricultural  College  and  its  experimental  farm  had  followed 
the  State  capital  into  the  northern  wilderness,  where  there  was  no  rail- 
way access.  It  was  a  common  remark  that  on  this  ground  alone,  the 
legislature  in  selecting  the  site  of  the  institution  had  perpetrated  a  great 
folly,  a  charge  that  time  made  obsolete,  long  ago. 

REFORM   IN  COLLEGE    EDUCATION. 

But  all  other  changes  put  together  are  of  less  significance  than  the 
advance  made  in  the  methods  and  purpose  of  collegiate  education.  Fo  ty 
years  since,  no  college  in  the  United  States  had  been  emancipated  fr^m 
the  idea  that  it  must  have  a  single  unvarying  curriculum  and  that  no 
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one  was  liberally  educated  unless  he  had  entered  and  passed  through 
that  straight  and  narrow  way  by  which  a  chosen  few  had  journeyed  to 
the  honors  of  graduation;  and  yet  when  a  college  student  had  reached 
all  these  honors,  he  was  really  less  disciplined  in  useful  training,  and 
less  fully  equipped  with  needed  information  than  the  present  graduates 
of  our  high  schools.  A  college  course  at  Harvard  or  Yale,  and  in  all 
institutions  which,  like  the  University  of  Michigan,  then  followed  in 
their  wake,  was  of  one  stereotyped  pattern  transmitted  from  mediaeval 
times,  much  better  fitted  for  monks  and  ecclesiastics  than  for  the  widen- 
ing and  exacting  requirements  of  practical,  modern  life.  Just  about  the 
period  when  this  College  was  opened,  the  American  people  began  to 
realize  the  need  of  directing  educational  agencies  to  more  useful  ends 
and  of  enlarging  the  scope  of  college  instruction.  Michigan,  by  the  intro- 
duction of  elective  courses  in  her  University,  and  the  establishment  of 
this  institution,  and  afterward  of  the  Michigan  School  of  Mines,  both  of 
which  are  especially  designed  to  qualify  its  students  with  technical  as 
well  as  general  knowledge,  may  justly  be  claimed  as  a  pioneer  in  a  great 
movement  of  educational  reform  which  has  extended  to  other  states  and 
afforded  models  for  the  high  schools  and  colleges  of  the  whole  land. 

ECX)NOMIO  AND   INDU8TBIAL    QUESTIONS  AT   THE  FfiONT. 

Coincident  with  this  revolution  in  the  system  of  education  and  in  a 
measure  the  result  of  it,  has  been  the  creation  of  a  wider  and  deeper  in- 
terest in  economic  questions  and  in  all  those  branches  of  practical  study^ 
which  prepare  the  citizen  for  a  useful  career,  and  fit  him  for  efficient 
effort  in  pursuits  which,  in  promoting  the  industrial  and  economic  wel- 
fare of  communities,  of  necessity  elevate  them  to  a  higher  social,  political 
and  moral  plane.  Twenty-eight  years  since,  the  authorities  of  this  Col- 
lege honored  me  with  an  invitation  to  make  the  commencement  address,, 
and  in  an  endeavor  to  discharge  that  duty,  it  was  ray  aim  to  show  that  as 
justice  is  the  end  and  purpose  of  that  political  organization  we  call  the 
state;  as  that  of  a  normal  school  is  the  art  of  school  instruction;  as  that 
of  the  university  is  general  mental  training  and  culture;  so  the  ultimate 
special  purpose  of  the  Agricultural  College  is  wealth,  by  which  was 
meant  that  its  particular  sphere  is  the  cultivation  of  the  industrial  or 
wealth-producing  arts.  It  was  my  design  to  prove  from  history  that  the 
development  of  these  arts  is  the  basis  of  all  intellectual  progress,  of  the 
advancement  and  preservation  of  liberty,  and  that  it  is  the  chief  impulse 
to  the  onward  march  of  civilization.  I  recall,  as  one  of  the  specially 
gratifying  remembrances  of  the  occasion,  that  Professor  Kedzie,  at  the 
close,  advanced  and  took  my  hand,  saying:  "When  you  began  by  stating 
the  proposition  that  wealth  and  the  production  of  wealth  form  thi  dis- 
criminating work  of  this  institution,  I  was  disposed  to  dissent,  but  in 
the  light  of  your  application,  it  challenges  my  heartiest  concurrence." 

AN  INDUSTBIAL  AGE  DEMANDS   INDUSTRIAL  EDUOATION. 

No  forty  years  in  the  world's  history  so  forcibly  as  the  last  forty,  illus- 
trate the  remark  of  Mr.  Lloyd  Brice  in  the  North  American  Review  for 
the  current  month  that  "industrial  evolution  is  civilization;''  and  to  this 
College,  in  providing  for  industrial  education  is  to  be  given  the  credit  of 
56 
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recognizing  and  of  conspicuously  bearing  witness  to  a  great  truth  which 
the  world  is  coming,  though  slowly,  to  accept.  Whatever  people  may 
think  of  a  tariff,  or  the  want  of  a  tariff,  of  one  theory  of  the  currency  or  of 
another  theory  of  the  currency,  as  factors  in  developing  a  nation's  indus- 
tries, it  is  certain  that  technical  school  instruction  is  needed  for  that 
industrial  evolution  which  marks  our  age.  In  Germany,  the  remarkable 
growth  of  manufacturing  industries  is  attributed  chiefly  to  the  skilled 
labor  taught  in  indiistrial  schools.  A  leading  Trade  Review  of  that  coun- 
try says  in  a  recent  article: 

"It  has  been  pointed  out  by  Lord  Roseberry  to  Englishmen  and  by 
several  advanced  thinkers  in  the  United  States  to  Americans,  that  one  of 
the  causes  of  Germany's  success  in  industrial  welfare  is  the  superiority  of 
her  system  of  technical  education.  Her  technical  schools  will  be  found  in 
and  about  every  industrial  center,  and  wherever  they  are  found  it  will  be 
admitted  that  they  have  so  largely  increased  the  efficiency  of  the  work 
people  that  equal  results  could  not  have  been  obtained  without  them. 
The  technical  schools  are  supported  by  the  State,  and  they  provide  the 
means  for  all  who  wish  to  become  expert  workmen.'' 

We  thus  see  that  the  world  is  coming  to  recognize  the  value  of  edu- 
cated labor  and  of  scientific  appliances  to  the  mechanical  arts  as  well  as 
to  agriculture. 

MABVELOUS  INOBBASE  OF  WEALTH. 

This  recognition,  however,  has  been  of  slow  growth.  The  new  era  of 
industrial  and  wealth  producing  energy  and  the  consequent  elevation  of 
labor,  and  of  the  arts  which  labor  subjects  to  its  service,  belong  to  the  last 
half  of  the  present  century.  No  statistician  or  economist,  in  noting  the 
wonderful  increase  of  wealth,  or  the  expansion  of  industry  which  mark 
our  time,  goes  back  beyond  the  year  1850.  Only  the  last  four  reports  of 
the  decennial  census  of  our  o\«^n  country  are  used  as  the  waymarks  of  this 
rapid  advance  which  seems  destined  to  soon  reach  a  plane  of  civilization, 
of  which  our  fathers  only  dreamed  as  possible,  in  a  very  distant  future. 
Mr.  Mulhall,  perhaps  the  world's  greatest  living  statistician,  shows  in  a 
paper  just  given  to  the  public  that  the  average  wealth  of  each  person  in 
the  middle  States  of  the  Union,  has  almost  quadrupled  in  the  last  forty 
years,  whereas  it  has  been  considered  by  economical  experts  that  a  nation 
must  be  phenomenally  prosperous,  in  order  to  merely  double  its  wealth  in 
that  period.  He  also  shows  as  the  result  of  his  comparison  of  the  census 
tables,  that  the  scale  of  wages  for  manufacturing  operatives  in  those 
States,  has  been  raised  115  per  cent;  and  Michigan  would  undoubtedly 
exhibit  a  similar  increase.  Labor  has  acquired  an  immense  increment  to 
its  s^jare  in  the  profits  of  industrial  investments,  during  the  period  under 
review. 

AGBIOULTURE  THE  LEADING  INDUSTRY. 

But  this  college,  in  its  very  name,  assumes  to  provide  the  opportunity 
for  acquiring  a  thorough  agricultural  education,  and  so  to  be  an  efficient 
means  of  promoting  agricultural  industry.  It  accepts  agriculture  as  the 
mother  of  all  the  arts,  and  art  is  a  word  derived  from  a  root  which  in  the 
primitive  language  of  our  race,  signifies,  "to  plow."  The  old  Romans, 
an  intensely  practical  people,  saw  that  agriculture  was  the  basis  of  all 
national  prosperity,  and  when  an  ancient  Italian  city  was  founded,  the 
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limits  were  marked  out  by  a  plow,  as  Mommsen  tells  us,  to  indicate  the 
debt  which  every  industry  owes  to  this  primal  industry.  When  that 
nation  took  Carthage,  the  Senate  ordered  the  immediate  translation  of  an 
agricultural  work  found  in  the  captured  <?ity,  for  the  use  of  the  farmers 
of  Italy.  Tlie  most  ancient  civilizations  of  the  world  were  planted  on  the 
rich  alluvium  of  the  Nile,  the  Euphrates,  the  Indus,  the  Yangtse-Kiang 
and  other  great  rivers  where  this  mother  of  arts  could  be  nurtured  and 
made  to  provide  for  the  essential  and  unceasing  wants  of  humanity.  The 
fat  soil  of  Thessaly  nourished  the  first  civilization  of  Greece;  the  germ  of 
the  Roman  Republic  and  of  the  world-wide  empire  that  succeeded,  was 
first  set  in  the  then  rich  lands  surrounding  the  Tiber.  That  agriculture 
still  remains  the  mother  of  industry  goes  without  saying.  8he  needs 
none  of  our  praise;  she  speaks  for  herself.  Her  long  and  unvarying  record 
of  indispensable  beneficence  is  written  in  the  whole  history  of  man. 
Without  her,  all  other  industries  would  languish  and  die.  They  must  all 
be  covered  and  brooded  under  her  maternal  wing  or  else  perish.  In  caring 
for  her  progeny,  the  other  arts,  we  cannot  afford  to  neglect  her.  And 
yet  when  an  accusation  is  brought  for  her  neglect,  ^ust  not  the  present 
age,  so  noted  for  its  enterprise  in  expanding  other  industries,  plead  guilty, 
at  least  on  many  counts  of  the  indictment? 

FABMING   INTEREST   NOW    DEOLTNING. 

Some  countries  may  prove  to  be  exceptions,  but  in  our  own  and  most 
European  nations,  there  is  a  general  complaint  that  agricultural  industry, 
for  some  time  past,  has  been  on  a  decline.  Great  as  have  been  the 
improvements  in  agricultural  machinery  and  implements,  extensive  as 
have  been  the  new  appliances  of  science  to  this  industry,  it  has  not  kept 
pace  with  manufactures  as  a  source  of  remunerative  wealth.  England 
finds  that  her  wheat  area,  within  the  last  half  century,  has  been  reduced 
from  4,000,000  to  2,000,000  acres,  and  Mr.  MulhalFs  figures  show  us  that 
our  middle  States,  consisting  of  New  York  New  Jersey,  Pennsylvania, 
Delaware  and  Maryland,  with  the  District  of  Columbia,  having  an  esti- 
mated population  of  over  16,000,000  do  not  raise  enough  food  for  the  State 
of  Pennsylvania  with  an  estimated  papulation  of  a  trifle  over  6,000,000. 
Of  course,  it  may  be  replied  that  agriculture  has  sought  more  congenial 
fields,  that  it  has  occupied  the  newer  regions  of  our  own  west,  or  of  South 
America,  Australia  or  other  remote  lands,  but  this  fact  does  not  wholly 
account  for  the  startling  revelation  that  our  farming  industry  has  under- 
gone a  most  serious  depression  which  threatens  to  be  still  more  serious, 
unless  efficient  measures  are  taken  to  arrest  it.  A  writer  in  an  English 
magazine  quotes  a  suggestive  statement  from  the  last  report  of  the  con- 
sulting chemist,  Mr.  F.  J.  Lloyd,  to  the  British  Dairy  Farmers'  Associa- 
tion, who  says: 

"I  venture  to  think  that  when  the  history  of  agriculture  in  the  nine- 
teenth century  shall  be  written,  one  of  the  most  remarkable  facts  to  be 
recorded,  will  be  this:  While  every  other  industry  made  strides  of 
progress  by  the  aid  of  science*,  and  every  agricultural  society  put  scientific 
advice  and  aid  at  the  disposal  of  its  members,  the  farmers  of  England 
utterly  ignored  their  aid  and  allowed  the  very  science  which  was  ready  to 
help  them,  to  be  utilized  by  their  competitors,  until  all  the  best  markets 
for  their  produce  had  been  lost  i\nd  they  had  become  bankrupt." 
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AGRICULTURAL   EDUCATION  THE  REMEDY. 

The  writer  who  quotes  these  words  of  admonition  and  warning  to  the 
English  farmers,  insists  that  they  must  acquire  an  equaJly  good  industrial 
education  with  that  of  their  foreign  rivals  or  be  "outstripped  in  the  indus- 
trial race,"  and  that  this  education  must  be  given  in  the  school.  In 
France  the  primary  and  higher  school  in  every  rural  district  is  obliged  to 
provide  a  course  of  agricultural  teaching,  and  besides,  there  are  in  that 
Republic  4,000  example  plots  for  agricultural  experiments  maintained  at 
an  annual  expense  of  about  f 60  each,  chiefly  from  local  contributions  of 
the  land  and  labor  required,  the  government  furnishing  the  seeds  and 
manures.  These  are  some  of  the  lessons  furnished  from  abroad,  proving 
that  one  very  important  remedy  at  least  for  the  decline  of  the  farming 
interest  is  to  be  found  in  that  practical,  thorough,  scientific  agricultural 
education,  which  is  one  of  the  leading  aims  of  the  Michigan  Agricultural 
College. 

INFLUENCE  OP  THE  COLLEGE. 

That  this  institution  is  now,  and  has  been,  a  most  ejBScient  aid  to  the 
farming  interest  in  our  State  and  in  the  entire  country  is  clear  to  every 
one  conversant  with  its  record.  There  is  not  an  agricultural  industry  in 
Michigan,  or  in  the  United  States,  that  has  not  felt  the  beneficent  touch  of 
its  influence,  either  through  its  class  instruction,  its  original  investiga- 
tions, its  scientific  experiments,  its  periodical  reports  and  circulars  issued 
by  its  professors  presenting  the  results  of  their  inquiries,  the  lectures 
given  by  the  members  of  its  faculty  to  farmers'  institutes  and  other  agri- 
cultural meetings,  the  sending  forth  of  the  alumni  into  all  parts  of  the 
land  as  living  epistles  of  the  information  it  imparts,  and  perhaps  more 
than  all,  in  the  creation  of  a  public  opinion  that  the  world's  greatest  in- 
dustry merits  the  application  of  science  and  the  use  of  scientific  methods 
as  well  as  those  minor  industries  which,  important  as  they  are,  have  really 
a  less  significant  part  in  the  production  of  the  world's  wealth  and  in 
the  supply  of  the  indispensable  requirements  of  human  necessity  and  com- 
fort. Observation  and  experience  combine  to  show  that  the  influence  of 
the  higher  schools  of  instruction,  is  not  all  measured  by  the  immediate 
knowledge  conveyed  to  students  in  the  class  room,  but  in  the  spirit  of 
intelligent  inquiry  they  create  and  in  the  spread  of  accurate  information 
and  correct  theories  in  the  community  at  large.  Agricultural  colleges 
thus  become  fountains  of  irrigation,  which  in  the  diffusion  of  reliable 
knowledge,  give  life  and  vigor  to  the  industry  which  they  are  designed  to 
promote;  and  can  w^e  doubt  that  the  future  farmers  of  Michigan  will 
acknowledge  that  the  most  valuable  and  efficient  system  for  irrigating 
the  waiting  fields  and  the  uncultured  plains  and  valleys  of  our  State,  that 
could  be  devised,  is  afforded  by  the  institution  which  their  considerate 
and  self-sacrificing  fathers,  out  of  their  frugality  and  not  out  of  their 
abundance,  founded  on  this  spot  and  threw  open  to  students  forty  years 
since?  It  was  but  a  small  beginning,  derided  by  some,  considered  chimeri- 
cal by  many,  and  not  even  possessing  the  fullest  coUifidence  of  all  who 
were  willing  to  make  the  venture,  even  though  it  might  be  a  failure. 
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FOBMBB  OBJECTIONS  TO    THE  OOLLEQB. 

A  prominent  source  of  opposition  to  the  college  at  that  day  was  the* 
prevalent  prejudice  against  what  was  sneeringly  termed  scientific  farm- 
ing. To  many  there  appeared  to  be  something  dudish  in  college  agricul- 
ture. School  farming  was  regarded  as  something  foppish,  and  it  is  true 
that  a  fop  nowhere  seems  more  out  of  place  than  when  he  attempts  to 
guide  the  operations  of  an  industry  which,  above  all  others,  demands  the 
exercise  of  a  practical  judgment  and  a  tendency  to  look  upon  the  prac- 
tical side  of  things.  Educated  dandies  and  visionary  theorists  are  useless 
everywhere,  certainly  so  in  a  calling  which  constantly  deals  with  the 
most  hidden  processes  of  nature;  but  the  people  of  Michigan  have  long 
since  learned  that  the  most  practical  lessons  in  agriculture,  the  most 
profitable,  the  most  money-making  in  every  branch  of  that  industry,  have 
come  from  the  professors  and  graduates  of  this  institution.  As  agricul- 
ture is  the  mother  of  arts,  so  it  is  the  most  comprehensive  of  sciences; 
it  embraces  a  great  variety  of  special  industries;  it  opens  numberless 
avenues  for  remunerative  exertion;  it  has  numerous  roads  to  the  attain^ 
ment  of  wealth;  there  is  scarcely  a  single  truth  of  science  or  acquisition 
of  knowledge  which  may  not  be  appropriated,  utilized  and  efifectively 
wielded  for  its  improvement  and  success;  Michigan  people  have  come 
to  realize  this;  and  if  they  have  discarded  the  sneer  at  the  educated  and 
scientific  farmer,  it  is  in  no  small  measure  due  to  this  college  which, 
during  these  past  forty  years,  has  been  gradually  proving  its  utility  by 
obvious  results  and  with  such  irresistable  force  of  demonstration  as  to 
remove  one  of  the  most  common  and  apparently  one  of  the  most  effective 
oliections  urged  against  its  first  adoption  as  a  feature  of  our  educational 
system. 

Another  objection  to  the  college,  one  which  has  even  had  support  from 
some  who  confess  the  value  of  its  aims,  has  arisen  from  a  feeling  that  it 
ought  to  have  been  consolidated  with  the  university.  This  was  once  a 
favorite  theory  with  many  prominent  educators  and  influential  citizens; 
but  experience  has  shown  the  futility  of  incorporating  into  one,  two 
institutions  so  unlike  in  purpose  and  in  their  sphere  of  operation.  It  has 
been  seen  to  be  inconvenient  for  the  university  to  so  broaden  its  curric- 
ulum as  to  embrace  studies  required  in  a  preparation  for  pursuits  chiefly 
industrial.  Besides,  it  is  obvious  that  the  university  can  never  suffice 
for  the  growing  demands  of  higher  education  in  the  State,  so  that  in 
time  there  must  be  a  multiplication  of  universities  or  an  additional  sup- 
ply of  institutions  designed  and  equipped  for  an  individualized  province 
in  the  work  of  education.  We  must  bear  in  mind  that  synthesis  is  not 
the  only  method  of  development;  analysis  is  equally  required  by  the  law 
of  universal  prop:ress;  all  organized  being  advances  toward  perfection  by 
being  specialized;  the  most  complete  unity  is  attained  through  diversity. 
The  Agricultural  College  and  the  university  will  be  but  parts  of  Mich- 
igan's "stupendous  whole,"  when  time  shall  have  rounded  out  and  per- 
fected, as  it  is  now  fast  doing,  her  higher  educational  system  and  have 
crowned  it  with  final  completeness. 

Another  obstacle  encountered  by  the  early  advocates  of  this  college* 
was  the  attitude  of  the  denominational  institutions  of  the  State,  then 
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quite  different  from  what  it  is  now.  At  that  time,  such  colleges  aa  Albion, 
Kalamazoo,  Olivet  and  Hillsdale  had  not  abandoned  the  idea  of  securing 
public  aid,  in  some  indirect  way,  and  were  therefore  watchful  of  any  un- 
dertaking which  was  likely  to  make  their  efforts  more  difficult. 

SOME    EARLY   REMINISCENCES. 

These  several  antagonisms  have,  however,  been  steadily  overcome.  It 
certainly  required  wise  foresight  and  more  courage  for  the  legislature 
of  1855  to  decide  that  the  time  had  come  to  take  up  the  duty  imposed  by 
the  constitution  of  1850,  which  declared  that  "the  legislature  shall  en- 
courage the  promotion  of  intellectual,  scientific  and  agricultural  improve- 
ment, and  shall  as  soon  as  practicable,  provide  for  the  establishment 
of  an  agricultural  school."  It  was  fortunate  that  Michigan  had  then  in 
the  chief  executive  chair  a  man  possessing  the  broad  conception,  the  en- 
lightened statesmanship  and  strong  purpose  of  Kinsley  S.  Bingham.  He 
stands  conspicuous  in  the  honored  list  of  those  governors  of  our  State 
who  were  fannerp;  and  the  history  of  this  institution  cannot  be  rightly 
written  without  awarding  him  a  high  place  among  its  founders  and  the 
guardians  of  its  infancy.  While  the  institution  was  supervistd  by  the 
State  Board  of  Education,  on  which  the  voters  of  Michigan  had  the 
temerity  to  place  myself  as  much  the  youngest  member,  we  had  Governor 
Bingham  as  our  wisest  and  most  efticient  adviser. 

The  board  chose  for  the  first  president  of  the  college,  the  Hon.  Joseph 
R.  Williams,  who  had  acquired  a  notice  which  may  be  said  to  have  become 
national,  for  his  forcible  and  eloquent  appeals  for  the  application  of 
science  to  agriculture.  During  his  presidency,  much  was  done  toward 
giving  definite  shape  to  an  experiment  concerning  which  conflicting  views 
were  held  as  to  its  real  purpose,  whether  the  college  should  be  chiefly  a 
manual  labor  school,  or  a  place  devoted  to  studies  which  exclusively 
relate  to  agriculture,  or  a  general  seminary  of  all  higher  learning.  These 
conflicting  views  have  been  prevalent  from  the  beginning,  but  were  then 
much  less  fully  harmonized  than  now.  In  securing  this  harmony,  Pres- 
ident Williams  and  his  colleagues  in  the  faculty  had  a  delicate  and  difli- 
(!ult  task,  and  the  sequel  has  shown  how  well  they  acquitted  themselves 
in  its  performance. 

The  Board  of  Education  had  direction  of  the  college  for  four  years, 
and  by  its  own  request,  the  legislature  placed  it  in  charge  of  the  State 
Board  of  Agriculture  under  whose  management  it  has  since  successfully 
continued.  The  former  board  was  then,  as  it  is  at  present,  of  rectangular 
shape,  but  it  is  to  be  hoped  that  its  present  members  in  their  manage- 
ment of  the  Normal  School  escape  from  some  of  the  embarrassments 
experienced  by  their  predecessors;  as  I  recall  that  in  the  spring  of  1857 
a  Normal  School  question  occasioned  a  dead-lock  for  a  whole  week,  two 
very  firm  and  unyielding  sides  of  the  rectangle  standing  out  with  solid 
resistance  to  the  other  two  sides,  but  as  we  were  serving  without  pay, 
save  for  necessary  expenses,  the  public  treasury  did  not  greatly  suffer; 
but  the  incident  fully  proved,  as  did  the  frequent  experience  of  our  Mich- 
igan Supreme  Court  in  those  days  with  its  four  members,  that  a  quad- 
rilateral, however  useful  it  may  be  for  defensive  operations  in  military 
campaigns,  is  not  the  most  suitable  device  in  the  formation  of  courts  or 
administrative  boards. 
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Mj  associates  on  the  board  at  first  were  the  venerable  Judge  John  R. 
Kellogg,  of  Allegan,  and  Hiram  L.  Miller,  of  Saginaw,  both  men  of  large 
experience  and  sound  judgment,  and  as  an  ex-officio  member,  the  then 
Superintendent  of  Public  Instruction,  Hon.  Ira  Mayhew;  afterward  mj 
colleagues  were  Hon.  Witter  J.  Baxter,  of  Jonesville,  a  man  of  energy 
and  practical  wisdom,  Hon.  Edwin  VVillits,  of  Monroe,  who  recenily 
served  with  signal  acceptance  as  president  of  this  institution,  also  in 
Congress,  and  as  Assistant  Secretary  of  Agriculture,  at  Washington;  and 
Hon.  John  M.  Gregory,  the  Superintendent  of  Public  Instruction  who  suc- 
ceeded Mr.  Mayhew,  and  who  afterward  presided  with  distinction  over 
the  Illinois  Industrial  University,  and  was  United  States  Civil  Service 
Commissioner.  In  the  faculty  were  Professors  Abbot  and  Fisk,  the 
former  of  whom  suceeded  President  Williams  in  charge  of  the  institution, 
and  discharged  his  duties  with  notable  success,  while  the  latter  has 
acquired  deserved  distinction  as  president  of  Albion  College.  Professors 
Weeks  and  Holmes  were  the  other  members  of  the  faculty,  both  able  and 
popular  instructors  and  efficient  promoters  of  the  welfare  of  the  institu- 
tion. Not  belonging  to  that  body  of  pioneer  instructors,  but  among  those 
who  soon  aferward  succeeded  them  was  "the  wizard,"  who,  thirty-four 
years  ago  fascinated  the  students  of  the  infant  college  by  the  wondrous 
magic  of  the  chemical  laboratory,  and  now,  after  more  than  a  third  of  a 
century  has  passed,  he  is  "the  wizard"  still,  whose  connection  with  this 
institution  will  ever  be  an  integral  part  of  its  history. 


MICHIGAN'S  DEBT   TO  EDUOATOBS. 

Tappan,  Welch,  Frieze,  Boise,  Gregory,  Winchell,  Stone,  Mayhew,  Fair- 
field, "Prof."  Williams,  Hosford,  and  among  the  younger  men,  Watson, 
Estabrook,  Sill,  Tyler,  and  others  were  known  beyond  the  boundaries  of 
their  own  State;  but  the  educators  of  that  period  did  not  monopolize  the 
fame  which  our  commonwealth  was  to  gain  from  its  contributions  to  in- 
tellectual work  or  to  the  adaptation  of  literature  and  science  to  the  uses 
of  every  day  life.  Proud  as  we  have  reason  to  be  of  the  men  and  of  the 
achievements  that  at  an  earlier  day  served  to  bring  Michigan  to  the 
world's  front  for  her  harmonious  and  complete  educational  system,  there 
has  since  been  a  constant  movement  forward  and  upward,  showing  that 
the  later  generation  is  faithfully  and  wisely  building  on  the  fiindation 
they  laid.  This  is  an  age  of  scientific  inquiry;  it  is  an  age  when  men  are 
passing  out  from  the  slavary  of  tradition;  it  is  an  age  when  knowledge 
is  sought  for  practical  uses,  and  when  higher  education  is  claiming  its 
place  in  the  workshop,  in  the  counting  room,  on  the  farm,  and  in  the 
kitchen;  it  is  an  age  when  eduction  is  needed  to  "form  the  common 
mind,"  not  confined  to  the  exclusive  few;  and  this  institution  preeminent- 
ly  stands  for  the  age  to  which  we  belong;  and  as  one  of  the  best  represent- 
atives of  the  high  water  mark  which  the  tide  of  public  education  has 
reached,  and  as  one  of  the  most  approved  types  which  this  education  is 
able  to  present  in  the  closing  years  of  the  nineteenth  century.  And  it 
is  especially  gratifying  that  this  superior  type  of  education,  in  this  college 
as  well  as  in  the  university,  is  now  provided  for  women  as  well  as  for 
men. 
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THE  COLLEGE  TTPIFIB8  THE   NEW  BBA. 

But  above  all,  and  greater  than  all  the  actual  scieiice  which  this  college 
teaches,  is  the  spirit  of  investigation  which  pervades  it,  and  the  welcome 
it  gives  to  truth  in  every  department  of  knowledge.  The  range  of  its 
studies  cultivates  a  tendency  to  see  things  as  they  are.  A  striking  pas- 
sage in  the  Novum  Organum  of  the  great  Bacon,  the  founder  of  modern 
science,  might  be  taken  as  the  motto  of  this  college.  In  urging  the  claims 
of  his  new  inductive  system  he  says:  "We  deeply  prize  light  because 
it  enables  us  to  walk,  to  perform  our  daily  tasks,  to  read,  and  to  recognize 
one  another;  and  still  light  itself  is  a  grander  and  a  fairer  thing  than 
all  its  possible  uses;  so  the  contemplation  of  things  as  they  are,  without 
suj)er8tition  and  imposture,  without  error  or  confusion,  is  of  itself  of  more 
worth  than  all  we  discover  by  it."  By  this  forcible  illustration  he  shows 
that  valuable  as  are  all  the  acquirements  of  knowledge,  the  proper  spirit 
and  the  right  method  of  attaining  it  are  still  more  so.  Therefore  it  is 
that  the  real  value  of  this  institution  cannot  be  measured  without  taking 
into  view  the  impulse  it  has  given  to  the  etloit  to  put  the  teachings  of 
science  and  the  deductions  from  experiment  in  the  place  of  mere  tradition. 

This  college  presents  a  model  for  institutions  which  must  be  greatly 
multiplied  in  the  next  and  succeeding  centuries.  It  symbolizes  the  era 
of  intellectual  freedom;  it  is  the  product  of  that  practical  philosophy 
which  comes  from  modern  ideas.  Whatsoever  may  be  our  regard  for  the 
classic  ideals  embodied  in  ancient  literature  and  art,  they  cannot  here- 
after be  made  the  chief  objects  of  collegiate  study.  They  may  have  been 
excellent  in  their  time,  but  the  old  must  give  way  to  the  new.  In  the 
halls  of  this  college,  in  its  museum  and  on  its  grounds,  the  creations  of 
art  derived  from  ancient  mythology,  the  mythical  heroes  and  deities  of 
a  remote  and  fanciful  past,  must  have  a  subordinate  place.  On  the  high- 
est pedestals  will  stand  the  statues  not  of  Jupiters  and  Apollos,  but  of  Sie 
great  inaugurators  of  modern  thought,  the  living;  real  men  who  have 
led  modern  civilization,  sueh  as  Bacon,  Descartes,  Newton  and  Franklin; 
and  scarcely  less  lower,  those  of  Liebig,  Darwin,  Huxley,  and  our  own 
Edison.  To  be  imbued  with  the  spirit  of  earnest,  truthful  inquiry  shown 
by  such  men,  is  a  long  step  toward  a  right  education,  an  education  which 
enables  us  to  discover  and  guide  agencies  which  are  rendering  the  world 
richer  in  its  supply  of  everything  needed  for  its  industrial,  intellectual 
and  moral  welfare.  It  is  because  of  its  success  in  providing  for  an  impera- 
tive educational  demand  of  the  age,  that  the  Michigan  Agricultural  Col- 
lege has  long  since  passed  the  crisis  of  doubtful  experiment.  It  has  out- 
lived the  multiform  opposition  of  the  past,  is  constantly  winning  new 
testimonials  of  popular  favor  in  the  present,  and  is  certain  to  achieve  still 
hijjher  triumphs  in  the  future.  It  is  a  monument  every  way  worthy  of 
Michigan,  and  will  forever  bear  witness  to  the  enterprise,  public  spirit 
and  wisdom  of  her  people.  Upon  this  institution  which  they  established 
and  have  hitherto  not  failed  to  maintain,  we  may  be  assured  that  they 
will  ever  continue  to  bestow  their  confidence  and  their  steadily  increasing 
support. 
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THE  RELATION  OF  THE  STATE  AGRICULTURAL  SOCIETY  TO 

THE    COLLEGE. 

ADDRESS  OP  HON.   WILLIAM    BALL,     PRESIDENT      OF    THE     STATE    AGRICUL- 
TURAL SOCIETY. 

The  subject  assigned  me  for  a  ten  minutes'  talk  is  in  the  main  historical 
and  not  calculated  to  enthuse  the  hearer  to  any  extent. 

The  State  Agricultural  Society  was  organized  nearly  fifty  years  ago 
under  an  act  of  the  legislature  of  1849,  holding  its  first  exhibition  that 
year.    The  organization  grew  out  of  the  necessities  of  agriculture. 

Thinking  men  saw  the  necessity  of  some  concerted  action  in  agricult- 
ural pursuits  in  the  State,  and  at  that  time  no  better  system  could  be 
devised  to  create  an  interest  in  stock  breeding,  general  farming,  and 
kindred  arts  than  by  the  formation  of  such  a  society.  That  it  did,  and  hag 
done  a  noble  work  in  the  direction  intended  by  its  originators  is  abund- 
antly proved  by  the  success  of  its  forty-seven  exhibitions  held  in  various 
parts  of  the  State.  Early  in  its  career  the  founders  of  the  society,  and 
its  oflScers  subsequently  elected,  saw  the  necessity  of  something  in  ad- 
vance of  what  the  Agricultural  Society  could  furnish  if  the  ends  sought 
were  to  be  realized,  and  the  agriculture  of  the  State  placed  in  a  position 
which  its  importance  demanded. 

Accordingly  at  the  second  annual  meeting  of  the  society  held  in  the 
city  of  Jackson  (then  a  village),  Mr.  Bela  Hubbard  offered  the  following 
resolution: 

"That  our  legislature  be  requested  to  take  such  legislative  action  as 
shall  appear  i^ecessary  or  expedient  for  the  establishment  of  a  State 
central  agricultural  office,  with  which  shall  be  connected  a  museum  of 
agricultural  products  and  implements,  and  an  agricultural  library,  and 
as  soon  as  practicable,  an  agricultural  college  and  a  model  farm." 

The  resolution  was  supported  by  an  able  argument  presented  by  the 
maker  of  the  resolution,  but  was  subsequently  laid  upon  the  table.  The 
good  seed  had  been  sown,  and  in  the  year  1855  the  executive  committee 
took  such  steps  as  were  necessary  to  importune  the  legislature  to  pass 
an  act  establishing  an  agricultural  school  and  model  and  experimental 
farm.  Its  purpose  was  followed  by  the  passage  of  a  bill  to  that  effect 
and  became  a  law  February  12,  1855.  Preceding  the  action  of  the 
executive  committee  in  1855,  it  had  in  1852,  at  its  annual  meeting, 
adopted  a  resolution  asking  the  legislature  of  1853  to  establish  an  agri- 
cultural school  in  connection  with  an  experimental  farm.  The  memorial, 
like  many  other  meritorious  measures  of  later  days,  failed  to  materialize; 
and  not  until  1855  did  the  Agricultural  Society  secnre  the  aid  it  so  much 
desired  in  the  way  of  agricultural  education  and  experiments. 

I  have  been  somewhat  prolix  on  this  part  of  the  paper  in  order  to  show 
the  position  of  the  State  Agricultural  Society  relative  to  the  needs  of 
agriculture,  and  further  to  show  the  active  part  it  took  in  establishing  an 
institution  in  which  all  good  citizens  of  the  State  take  so  much  just 
pride.  Having  been  connected  with  the  State  society  as  an  official  for 
57 
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nearly  twenty  years,  I  shall  be  pardoned  if  I  seem  to  attach  too  much 
importance  to  what  I  consider  one  of  the  most  important  questions 
settled  which  ever  affected  the  vital  interest  of  the  State  of  Michigan. 
The  loyalty  of  the  society  to  the  College  is  not  less  now  than  in  its 
earlier  history.  Instead  of  being  its  progenitor  it  acts  in  unison  with  it 
as  a  friend  and  brother.  The  great  work  of  educating  the  farmer,  the 
citizen  and  the  student  has  been  transferred  to  this  grand  institution 
where  it  properly  belongs.  No  grander  monument  need  be  erected  to  the 
wisdom  and  foresight  of  the  State  Agricultural  Society  than  is  here 
located,  in  this  beautiful  spot  adorned  by  nature,  and  by  the  wisdom  of 
the  architects  who  have  made  the  wilderness  become  the  dwelling  place 
of  science,  art,  adornment  and  usefulness. 

If  in  the  progress  of  events  the  State  Agricultural  Society  shall  have 
reached  the  end  of  its  career,  and  is  no  longer  needed  as  a  stimulus  to 
agricultural  operations,  stock  breeding,  etc.  (which  God  grant  may  never 
happen),  it  will  have  a  place  in  history  as  one  of  the  promoters,  and  the 
main  one,  of  this  greatest  and  first  institution  of  its  kind  in  the  United 
States.  In  believing  the  State  Agricultural  Society  as  directly  con- 
nected in  its  relations  to  the  College,  let  me  ask  that  in  your  days  of 
prosperity,  you  may  as  cheerfully  give  of  your  ability  to  strengthen  and 
aid  the  State  society  as  it  gave  its  assistance  in  helping  to  secure  the 
grand  benefits,  which  as  a  College,  it  and  you  enjoy. 

With  the  knowledge  that  I  may  be  trespassing  upon  your  time,  per- 
haps a  little  history,  the  trials  and  tribulations  through  which  the  Col- 
lege passed  before  reaching  its  present  commanding  position  may  not 
be  amiss.  Previous  to  the  passage  of  the  law  forming  the  College, 
scientific  agriculture  in  its  elemental  nature  was  taught  in  the  Normal 
School  in  Ypsilanti.  In  March,  1853,  dunng  the  discussion  of  the  needs 
of  an  agricultural  college,  and  before  any  legislation  had  been  enacted 
with  reference  to  it,  the  regents  of  the  University  at  Ann  Arbor  issued 
a  circular  announcing  that  a  free  course  of  lectures  would  be  given  in 
the  University  of  Michigan  upon  agricultural  science,  commencing  on 
the  27th  day  of  April  and  closing  on  the  28th  day  of  June,  the  subjects 
being  theoretical  and  practical  agriculture.  It  has  always  appeared  to 
me  that  by  "taking  time  by  the  forelock,"  as  the  saying  goes,  the  regents 
thought  that  such  a  course  would  be  an  argument  that  a  separate  in- 
stitution to  teach  agriculture  would  not  be  necessary,  and  the  XTniversity 
would  be  strengthened  in  having  control  of  agricultural  training  as  well 
as  the  other  branches  taught;  and  who  will  blame  them.  So  well  had 
the  plans  been  laid,  so  imbued  had  some  of  the  leading  newspapers  of 
the  State  become  with  the  idea  that  no  separate  institution  of  learning 
was  needed,  that  years  elapsed  before  the  friends  of  the  College  who 
believed  it  should  be  independent  in  its  work  and  management,  felt 
secure  in  its  permanency  so  far  as  location  was  concerned. 

To  show  how  the  State  Agricultural  Society  felt  upon  the  question 
of  independence  from  other  institutions  of  learning,  I  quote  from  the 
report  of  the  State  Board  of  Agriculture  in  1863,  page  21,  and  others 
following,  and  also  to  call  your  attention  to  the  acknowledgments  of 
the  Board  of  Agriculture  to  the  State  Agricultural  Society  for  its  earnest 
and  effective  work  in  its  behalf.  In  presenting  what  I  have,  it  has  been 
with  the  idea  that  a  fair  understanding  of  the  mutual  relations  of  the 
Agricultural  Society  with  the  College  would  not  detract  from  the  prestige 
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of  the  College,  but  on  the  contrary,  cement  a  friendBhip  between  two 
institutions,  both  working  for  a  common  end,  but  in  ways  applicable 
to  each  in  its  special  field  of  labor. 


THE  RELATIONS  OF  THE  GRANGE  TO  THE  AGRICULTURAL 

COLLEGE. 

HON.  GEO.  B.  HORTON,  MAbTEB  OF  STATE  GRANGE 

Mr.  President,  Ladles  and  Gentlemen: 

I  fuilly  appreciate  the  honor  conferred  upon  a  great  farmers'  organisa- 
tion of  our  State  by  inviting  me,  as  its  official  head,  to  be  present  on 
this,  the  fortieth  anniversary  of  the  establishment  of  the  Agricultural 
College.  It  is  often  said,  this  is  a  day  and  age  of  progress,  and  of  wonder- 
ful achievements,  and  no  object  lesson  can  prove  this  more  conclusively 
than  the  present  high  standing  of  our  educational  institutions,  as  the 
result  of  constant  demands  upon  them  by  the  people  for  broadening  of 
methods  and  the  adoption  of  new  and  advanced  ideas  in  their  work. 

Forty  years  is  comparatively  a  short  space  of  time,  and  is  but  about 
the  working,  active  days  of  the  man  who  lives  the  alloted  four  seore 
and  ten  years,  yet  during  and  within  these  years  all  that  we  may  now 
see  before  and  around  about  us  pertaining  to  this  institution  has  been 
built  and  equipped,  on  grounds  where  up  to  that  time  was  an  unbroken 
forest. 

I  doubt  not  there  are  persons  present  who  assisted  in  blazing  the  lines 
through  the  woods  for  the  now  improved  and  well  graded  highwa^p 
over  which  are  hauled  daily  loads  of  produce  from  the  improved  and 
cultivated  fields  of  the  farms  so  recently  reclaimed.  L^pon  these  fai^ms 
we  now  see  commodious  houses  and  barns  well  calculated  for  the  conven- 
ience and  comfort  of  family  and  stock  that  inhabit  them.  Then  the  deep 
unbroken  forest,  now  the  stumpless,  tile-drained  fields,  with  homes  sub- 
stantial and  beautiful.  All  these  improvements  are  but  an  index  to  the 
lives  and  purposes  of  an  industrious  and  intelligent  people. 

With  these  people  it  was  but  natural  that  education  should  be  made 
the  foundation  of  the  State's  advancement,  and  the  guide  to  its  future 
destiny.  Thus  liberal  grants  of  the  public  domain  was  early  made  for 
the  establishment  and  permanent  support  of  a  general  free  school  sys- 
tem, and  to  furnish  advanced  opportunities  for  study  along  the  lines  of 
preparation  for  active  duty  in  the  professions  and  various  lines  of  busi- 
ness. In  this  general  plan  the  great  and  all  important  interest,  of  agri- 
culture was  not  left  ont,  but  instead,  received  liberal  recognition. 

When  we  consider  that  the  success  of  agriculture  measures  the  success 
of  all  other  interests  and  that  as  many  people  are  engaged  in  agricultural 
pursuits  as  in  all  others  combined,  we  see  the  essential  importance 
attached  to  the  work  of  this  College,  and  which  institution  with  its 
relative  departments  should  be  the  greatest,  the  best  provided  for,  and 
best  patronized  of  any  of  the  educational  institutions  of  our  common- 
wealth. 
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If  also,  as  oft  asserted,  that  the  country  homes  must  act  as  a  filter  to 
purify  the  corrupting  influences  of  villages  and  cities,  and  if  the  farmers 
of  this  land  must  act  as  the  wise,  conservative  judge  in  the  final  adjust- 
ment and  settlement  of  great  public  questions,  to  the  end  that  justice  and 
right  will  prevail,  then  the  work  of  this  and  like  institutions  m  of  great- 
-est  importance,  and  thus  not  only  the  scientific  and  successful  cultiva- 
tion of  fields  are  involved,  but  a  broad  and  thorough  training  of  the  boys 
and  girla  of  the  farm  is  demanded,  that  they  may  be  competent  to  act 
well  their  part  when  they  assume  the  duties  of  active  citizens  and  parts 
of  society. 

As  conditions  change,  so  should  these  parts  of  college  work,  which 
are  intended  to  exercise  an  influencing  care  over  the  methods  of  the 
people  in  whose  interests  the  College  is  established,  or  soon  the  people  and 
the  college  are  estranged,  with  the  institution  of  learning  following  in- 
stead of  leading,  a  condition  the  reverse  of  which  should  be.  The  people 
cannot  and  will  not  stand  still.  They  read,  think  and  see,  and  from  these 
they  conclude  and  act.  To  the  end  that  conclusions  and  actions  on  the 
part  of  the  farm  people  of  )ur  ^Itate  maj  be  ilong  ui  form  and  sympa- 
thetic lines,  those  who  have  charge  of  our  Agricultural  College  have 
a  duty  to  perform.  These  words  are  not  spoken  to  criticise,  but  to  warn. 
It  can  be  plainly  seen  from  the  trend  of  events  that  selfishness  is  inclined 
to  govern  men  in  support  of  the  particular  interest  in  which  they  are 
engaged,  and  thus  a  supremacy  of  interest  is  inclined  to  be  the  goal 
of  ambition,  which  condition  should  call  us  as  farmers  to  look  well  for 
our  own. 

The  Agricultural  College  should  not  only  teach  advanced  principles  in 
gardening,  orcharding,  crop  and  stock  raising,  but  it  must,  through  its 
extra  opportunities  and  high  position,  stand  by  the  general  interests  of 
agriculture  and  its  devotees,  and  support  and  encourage  them  from  the 
material  and  social  standpoint.  In  a  large  degree  the  rise  or  decline 
of  agriculture  and  its  people  in  all  their  varied  interests  and  welfare 
should  be,  and  are,  in  the  hands  of  this  and  the  other  agricultural  col- 
leges of  our  country.  Standing  as  they  are  at  the  head  of  this  great 
Interest  as  the  men  at  the  wheel,  the  rocks  and  shoals  that  wreck  and 
bring  discouragement  and  despair  should  be  pointed  out  and  shunned. 
I  repeat  that  it  is  not  enough  to  understand  the  art  of  plowing,  sowing, 
cultivating  and  harvTsting,  for  as  essential  as  are  all  these  the  successful 
result  of  them  all  is  in  encouraging  and  maintaining  a  high  social  and 
influential  standing,  commensurate  with  the  importance  of  agriculture 
when  compared  with  other  interests.  These  and  none  other  are  the  suc- 
cessful results  of  labor  and  life  upon  the  farm. 

In  this  great  work  the  farmer  himself  has  also  a  duty  to  perform.  He 
must  assume  an  anxious,  willing  and  supporting  attitude  toward  the 
College.  He  must  be  in  friendship  and  close  communion  with  its  work, 
and  he  must  also  be  ready  and  willing  to  defend  it  against  attacks  and 
unfriendly  criticisms,  such  as  would  injure  or  are  intended  to  destroy. 

One  of  the  greatest  and  most  efiicient  aids  to  the  College  in  its  work  of 
the  future  is  organization  among  the  farmers,  where  the  interests  of 
agriculture  and  its  people  may  be  considered  and  kept  before  them,  and 
sentiment  crystalized  in  favor  of  the  College  to  the  end  of  liberal  sup- 
port. 
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Then  again,  I  say,  the  College  and  the  people  must  go  hand  in  hand, 
and  also  add  that  the  farm  community  that  fails  to  put  Itself  in  position 
through  organization  for  concentrated  influence  and  action  falls  far  short 
of  its  duty  and  may  be  justly  criticised  as  not  having  a  proper  interest 
in  the  welfare  of  their  calling  and  the  institutions  that  seek  to  do  good 
to  the  great  interest  of  which  they  form  a  part.  I  am  not  here  to  pr^^sfr 
upon  the  farmers  of  the  State  the  kind  of  organizations  they  should 
employ,  but  on  general  principles,  I  say  organize,  and  choose  the  organ- 
ization that  you  conclude  will  serve  you  best,  and  then  let  there  be  a 
union  of  action  between  the  organizations  for  the  accomplishment  of 
results  beneficial  to  all. 

I  repeat  that  through  organization  and  concert  of  action,  and  in  no 
other  way,  can  the  interests  of  agriculture  and  its  institutions  be  su<5- 
cessfully  maintained. 

I  am  proud  to  stand  before  you  as  a  representative  of  a  great  and  in- 
fluential farmers'  organization  that  has  always  supported  the  Agricult- 
ural College  in  all  its  efforts  and  work.  In  this  connection  it  is  gratify- 
ing to  note  that  the  College  has  always  recognized  the  order  of  the 
Patrons  of  Husbandry  as  its  friend  and  co-worker.  May  this  mutual 
sympathy  be  maintained  so  long  as  the  two  institutions  shall  exist.  It 
is  gratifying  to  note  that  several  important  features  of  college  work 
have  been  brought  about  through  the  suggestions  and  solicitations  of  the 
Grange;  notably,  the  Farm  Home  Reading  Circle,  admission  of  girls  to 
full  privileges  with  boys,  and  the  establishing  of  an  operative  dairy  de- 
partment. In  behalf  of  our  organization,  I  thank  the  College  authorities 
for.  this  privilege  of  being  represented  on  this  very  important  event. 
May  this  time  mark  the  beginning  of  a  new  era  of  great  usefulness  and 
influence  is  our  wish,  and  in  support  of  which  I  pledge  you  our  hearty 
assistance. 


ADDRESS  BY  J.  T.  DANIELS,  PRESIDENT  STATE  ASSOCIATION 
OP  FARMERS'  CLUBS. 

Mr.  Chairman,  Ladies  and  Gentlemen: 

We  have  met  at  this  time  to  commemorate,  with  appropriate  exercises, 
the  40th  anniversary  of  the  opening  of  Michigan's  State  Agricultural 
College,  and  it  is  most  proper  that  these  exercisee  show,  by  means  of 
results  attained,  the  wisdom  of  establishing  this  institution  of  learning. 

This  pioneer  college,  in  its  progress,  has  opened  the  way  for  the  estab- 
lishment of  many  others,  and  here,  as  in  many  other  instances,  has  the 
well  known  enterprise  of  the  '^Wolverines"  led. 

When  we  consider  the  importance  of  agriculture  to  all  of  the  people,, 
of  every  nation — remembering  that  food  is  vitally  essential  to  the  con- 
tinuance of  human  life,  and  that  agriculture  is  essential  to  the  proper 
supply  of  food  products — then  may  we  understand  how  beneficial  to  air 
of  the  people  are  those  agencies,  by  which  and  through  which  the  science 
of  agriculture  is  advanced. 

It  surely  is  unnecessary  to  support  by  argument  the  statement  that 
agriculture  is  the  most  ancient,  the  most  universally  followed  and  the 
mo8l  necessary  of  all  of  the  occupations  followed  by  man. 
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Tbis  College  was  established,  we  understand,  for  the  purpose  of 
bringing  science  to  the  aid  of  agriculture,  and  the  question  very  natur- 
ally here  arises:  Is  it  accomplishing,  and  to  what  extent  is  it  accomplish- 
ing, the  purposes  for  which  it  was  established? 

"The  people"  are,  today,  asking  for  practical  results,  in  all  matters 
which  concern  the  public.  The  "depressed  condition"  of  which  we  have 
all  heard,  and  of  which  many  of  us  have  felt,  gives  adequate  reason  .for 
this  demand. 

But  leaving  the  consideration  of  the  subject,  along  these  lines,  to  those 
better  qualified  to  correctly  determine,  let  us  consider,  for  a  few  moments, 
the  relations  which  should  exist,  and  seek  to  ascertain  if  these  relations 
do  exist,  between  the  farmers  of  Michigan  and  their  State  Agricultural 
College.  No  extended  words  are  needed,  no  arguments  need  be  pro- 
duced; the  simple  statement  is  sufficient,  the  relations  which  should 
exist  are  thoee  of  mutual  confidence  and  sincere  helpfulness. 

But  I  desire  to  speak,  more  particularly,  of  these  relations,  as  existing 
between  the  College  and  the  more  than  250  farmers'  clubs  of  the  State, 
with  their  many  thousands  of  members,  and  as  represented  through  their 
central  organization — the  Michigan  State  Association  of  Farmers'  Clubs. 

The  nearly  20,000  men  and  women  comprising  the  membership  of 
these  farmers'  clubs  are  loyal  to  education — to  that  education  which 
results  in  "the  full  and  high  development  of  all  of  the  faculties  and 
powers  of  our  being" — and  as  thus  defined,  most  truly  and  most  emphati- 
cally ought  the  farmer,  with  a  broad  field  for  observation  and  great 
opportunities  for  research,  to  be  a  most  loyal  supporter  of  "education." 

Prom  certain  quarters  has  come  the  intimation  that  the  farmers  of 
Michigan,  as  represented  through  the  farmers'  clubs  of  the  State,  are 
opposing  "higher  education."  This  intimation  is  unjust  because  it  is 
untrue.  The  farmers  are  not  opposing  "higher  education,"  if  rightly 
defined.  But  this  they  do  oppose — and  well  and  wise  is  it  for  them  to 
oppose — every  form  of  unwise  or  extravagant  use  of  the  public  funds; 
and  present  conditions  surrounding  rural  homes  make  this  request  for 
the  prudent  use  of  all  public  funds  a  most  just  and  reasonable  request. 

I  have  said  the  farmers  of  Michigan  are  loyal  to  education,  and  they 
are  justly  proud  of  our  beneficent  and  magnificent  State  educational 
system,  whereby  every  citizen  may  acquire,  in  our  public  schools,  that 
education  which  shall  fit  him  for  "good  citizenship,"  and  while  the  great 
importance  of  sustaining  our  primary  schools  is  shown  by  the  fact  that 
about  ninety -five  per  cent  of  our  people  acquire  therein  their  only  educa- 
tion— so  far  as  aid  from  our  public  schools  is  concerned — ^yet  this  fact 
does  not  lessen  the  necessity,  and  therefore  the  wisdom  of  upholding 
and  advancing?  our  higher  institutions  of  learning. 

And  this  the  farmers  will  do,  provided  they  can  feel  that  practical 
results  are  being  secured  through  the  operations  of  good  business  con- 
duct. 

It  may  be  proper  to  suggest  that  the  farmers  of  the  State  are  not 
as  familiar  with  the  workings  of  their  State  Agricultural  College  as 
they  should  be.  It  will  bear  and  invites  candid  investigation,  and  will 
be  strengthened  by  just,  candid  and  friendly  criticism. 

In  conclusion,  I  feel  that  I  may  safely  assert  that  in  so  far  as  our  State 
Agncultural  College  holds  to  the  purposes  for  which  it  was  established, 
and  produces  practical  results  along  those  lines,  the  farmers'  clubs  of 
Michigan  will  give  to  it  consistent,  earnest,  practical  and  loyal  support 
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WHAT    THE    COLLEGE    HAS    DONE    FOR    PRACTICAL    AGRI- 
CULTURE. 

JAMES    SATTERLEE,    A  GRADUATE   OF   THE   COLLEGE,    CLASS    '69. 

•  Many  people,  without  looking  into  the  matter  very  deeply,  are  apt  to 
think,  and  sometimes  make  the  statement,  that  our  College  has  not  done 
kB  much  for  the  advancement  of  practical  agriculture  in  Michigan  as  she 
might  or  should  have  done.  This  may  possibly  be  true,  but  when  we 
look  at  the  difficulties  she  has  had  to  contend  with  we  can  readily  see 
that  more  has  been  accomplished  than  might  reasonably  have  been 
expected. 

The  literature  of  practical  agriculture,  with  its  text-books  and  its 
records  of  experiments,  have. had  to  be  re-written  during  the  life  of  our 
College.  The  natural  prejudice  against  book  farming,  so  called,  has  had 
to  be  met  and  overcome.  With  few  exceptions  teachers  have  sneered  at 
the  value  of  an  education  along  the  lines  of  farm  practice.  Although 
the  spirit  of  the  age  is  changing,  many  teachers  still  hold  up  the  literary 
education  as  the  ideal  education,  and  it  is  made  as  attractive  as  possible. 
The  trend  of  our  district  school  work,  high  school  work,  and  literary 
college  work  has  been  toward  the  development  of  literary  ability,  and 
in  lauding  the  power  that  comes  from  ability  in  that  direction.  While 
our  College  has  not  been  deficient  in  the  spirit  of  literary  excellence,  she 
has  done  much  more  to  help  her  graduates  to  grapple  with  the  changing 
problems  of  practical  life  on  the  farm. 

Our  College  has  impressed  upon  her  students  the  dignity  and  value  of 
manual  labor.  The  value  of  skill  in  the  use  of  eye  and  hand.  The  value 
of  improved  methods  in  the  cultivation  of  the  soil.  Above  all,  she  has 
taught  that  cultivated  brain  power  is  the  secret  of  successful  agriculture. 
The  world  at  large  has  adopted  improved  methods  of  farm  work  and 
farm  management.  Our  College  course  has  taught  us  the  principles 
that  underlie  the  improved  practice;  has  taught  us  to  use  our  heads  as 
well  as  our  hands. 

Skilled  and  able  men  like  Kedzie  and  Miles  and  Prentiss,  like  Beal 
and  Bailey  and  Taft,  Grange,  Johnson  and  Smith,  have  impressed  their 
personality  upon  the  agricultural  practice  of  our  State.  We  can  see  it 
in  the  improved  stock,  improved  varieties  of  grain,  improved  fruits, 
improved  machinery,  and  in  the  cultured  men  and  women  engaged  in  the 
different  lines  of  agricultural  work. 

These  few  things  that  I  have  mentioned  are  upon  the  surface  and  plain 
to  all  who  care  to  look.  Underneath  these  more  practical  and  necessary 
things,  we  know  that  our  College  has  also  taught  us  the  value  of  beauti- 
ful home  surroundings,  and  the  beauty  of  home  buildinj:,  in  which  the 
sacredness  of  family  ties,  the  res])onsibilities  of  citizenship,  and  the 
obligation  to  be  true  and  faithful  to  ourselves  have  all  been  emphasized. 
In  the  future  these  undercurrents  of  our  college  work  will  be  strength- 
ened by  the  graduates  from  the  ladies'  course.  We  of  the  older  set,  who 
entered  here  before  the  close  of  the  first  decade,  or  soon  after,  can  feel 
and  see  the  changes  that  have  been  wrought  by  our  College  and  its  men. 
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We  may  not  quite  understand  the  spirit  of  progress  that  haa  crept  in, 
and  the  very  pleasant  experience  we  have  haid  today  of  being  served  at 
our  alumni  banquet  by  our  social  equals,  brings  us  to  realize  that  new 
problems  are  being  solved,  and  that  in  future  we  may  expect  complete 
harmony  in  the  homes  of  all  our  graduates. 

To  those  who  have  not  been  reached  by  our  College  course  direct,  but 
have  only  been  brought  into  contact  with  the  live,  practical  men  who 
have  advanced  the  standard  of  improved  agriculture  into  every  agri- 
cultural county  of  our  State,  through  the  Institute  work.  Our  College 
has  Been  doing  a  grand  work  in  stimulating  better  methods,  truer  home 
life,  higher  ideals.  In  future,  I  imagine,  this  part  of  our  College  work 
will  hardly  be  less  important  along  the  lines  of  practical  agriculture 
than  will  the  College  course  proper. 

I  believe,  however,  that  nothing  can  take  the  place  of  the  training 
on  the  farm  and  on  the  campus  here,  and  we  hope  that  with  all  reform 
and  all  progress,  that  the  importance  of  practical  training  of  eye  and 
hand  in  the  lines  of  a  still  more  advanced  practical  agriculture  will  not 
be  lost  sight  of. 


INFLUENCE  OP  THE  COLLEGE  ON  SCIENTIFIC  AGRICULTURE. 

PROF.  W.  C.  LATTA,  CLASS  '77,  PROF.  OF  AGRICDLTURB,  PURDUE  UNIVERSITY,  IND. 

That  the  methods  of  agriculture  are  becoming  yearly  more  scientific 
and  rational  is  evident  to  all  who  have  closely  watched  the  progress  of 
this  great  industry  in  recent  years.  The  rapidly  extending  mailing  lists 
of  the  Experiment  Stations,  the  numerous  letters  of  inquiry  addressed  to 
station  officers,  the  calls  for  scientific  experts  to  address  Farmers'  Insti- 
tutes, Farmers*  Clubs,  Granges,  etc.,  the  spirit  of  investigation  manifest 
among  the  best  farmers,  and  the  increasingly  scientific  character  of 
agricultural  publications  all  show  Ihat  the  farmers  are  breaking  away 
from  the  old  traditions  and  are  earnestly  seeking  "a  more  excellent 
way." 

Thds  change  for  the  better  is  not  an  evolution  from  within,  but  the 
result  of  a  mighty  force  acting  upon  and  uplifting  agriculture  to  its  true 
estate.  Leaven  has  been  hid  in  the  great  lump  of  agricultural  ignorance 
and  superstition.  That  leaven  is  agricultural  education.  It  has  opened 
to  the  farmer  the  hitherto  sealed  book  of  nature's  laws ;  given  valid  rea- 
sons for  successful  farm  practice;  explained  the  causes  of  failure;  and 
put  into  the  hands  of  the  farmer  a  key  to  the  solution  of  the  many  per- 
plexing questions  that  confront  him. 

The  Michigan  Agricultural  College  has  been  a  prime  factor  in  diffusing 
and  popularizing  agricultural  education;  first,  because  it  has  been  a 
pioneer  in  this  field  of  education;  second,  because  of  the  scientific  char- 
acter of  her  instruction;  third,  because  of  the  wholesome  trend  of  her 
course  of  study  toward  ap^ricultural  pursuits. 

First  to  take  up  the  work  and  foremost  in  rank,  M.  A.  C.  has  not  only 
led  the  van,  but  has,  in  a  large  degree,  set  the  pace  in  agricultural  educa- 
tion. Owincr  to  her  contributions  of  men  to  other  institutions.  M.  A.  C 
may  properly  be  styled  the  Mother  of  Agricultural  Colleges.    Her  grad- 
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uates  are  identified  with  industrial  infititutions  as  professors  of  chem- 
istry, botany,  zoology,  physics,  entomology,  agriculture,  horticulture  and 
veterinary  science  in  probably  three-fourths  of  the  states  and  territories. 
Thus  her  influence  has  gone  out  to  almost  all  parts  of  this  great  nation. 
Nor  is  this  all.  She  has  left  her  impress  upon  the  agriculture  of  Japan 
and  Australia. 

M.  A.  C.  has  made  her  influence  for  a  better  agriculture  felt  in  many 
ways;  through  her  excellent  courses  of  study;  through  her  professors  in 
their  work  as  instructors,  as  members  of  scientific  associations,  as  lectur- 
ers before  Farmers'  Clubs,  Granges  and  Farmers'  Institutes,  and  in  their 
personal  contact  with  practical  farmers;  through  her  graduates  who  have 
returned  to  the  farm  or  engaged  in  teaching  agriculture  or  sciences  re- 
lating thereto;  and  last,  but  not  least,  through  those  students  who, 
though  they  have  not  returned  to  the  farm,  are  ever  ready  to  champion 
the  cause  of  scientific  farming  and  thus  help  to  create  and  enlighten  pub- 
lic sentiment  congenial  to  the  continued  growth  of  rational  agriculture. 

All  hail  to  M.  A.  C!  "She  hath  wrought  a  good  work."  May  she 
continue  to  labor  with  the  same  intelligence  and  zeal  and  with  constantly 
increasing  efficiency  for  the  enlightenment  and  prosperity  of  the  farmers 
of  the  State  and  nation.  The  encouraging  record  of  the  past  forty  years 
should  inspire  new  hope  for  the  future.  With  the  united  loyal  support 
of  the  dfficers  and  faculty,  alumni  and  students,  the  institution  should  go 
forward  with  accelerating  pace  and  increasing  power  and  influence  for 
good  in  promoting  the  cause  of  rational  and  successful  agriculture. 


ALUMNI   MEETING. 

The  triennial  meeting  of  the  alumni  was  held  in  the  chapel,  Thursday, 
June  17,  at  10  o'clock  a.  m. 

President  of  the  association,  M.  D.  Chatterton,  with  '61,  gave  a  some- 
what lengthy  address,  of  which  we  give,  very  briefly,  the  principal  points: 

"The  past  and  the  present  meet  here  today  on  a  common  ground.  We 
who  are  older  remember  the  past  vividly,  for  we  are  deeply  indebted  to 
our  instruction  here,  under  Williams,  Abbot,  Holmes,  and  Tracy.  But 
At  these  alumni  meetings  we  should  have  some  other  purpose  than  talk- 
iny  over  the  old  days  and  swapping  college  yarns.  We  all  have  the  good 
of  the  College  at  heart.  If  we  had  legal  rights  and  power  in  the  manage- 
ment of  the  College  these  reunions  would  be  great  events  for  the  College. 
I  can  see  the  immense  difference  between  the  College  of  '57  and  '97.  I 
see  the  immense  difference  in  the  plant,  but  I  don't  see  as  many  students 
as  I  would  like  to  see  here. 

A  couple  of  years  ago  a  committee  of  the  College  made  a  report  of  the 
condition  of  affairs.  I  do  not  think  they  hit  upon  the  real  cause  of  lack 
of  students.  In  my  opinion  the  College  is  handicapped  by  a  law  passed 
nearly  forty  years  ago.  I  believe  that:  1.  The  system  of  compulsory 
manual  labor  should  Ibe  discontinued  or  greatly  modified.  Purely  physi- 
cal labor,  as  such,  should  be  unknown  except  by  consent.  2.  The  Board 
of  Control  should  be  named  by  the  alumni. 
58 
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In  our  farming,  as  well  as  in  all  industry^  it  takes  much  less  manual 
labor  than  formerly.  There  must  consequently  be  more  time  taken  for 
thought.  Brains  are  taking  the  place  of  muscle.  The  agricultural  grad- 
uate must  be  a  planner,  manager.  Vigorous  manual  labor  is  incom- 
patible with  active  thought. 

In  many  other  colleges  the  board  of  control  is  chosen  by  the  alumni, 
conspicuous  among  them  being  Yale.  The  alumni  are  ever  loyal  to  this 
College  and  want  to  see  her  succeed.  Therefore  I  recommend  the  repeal 
of  the  present  law  for  the  appointment  of  the  board  and  have  the  power 
placed  in  the  hands  of  either  the  alumni  or  the  people,  where  it  belongs." 

The  history  was  given  by  Prof.  Warren  Babcock,  '90,  who  gave  an 
account  of  the  early  struggles  through  which  our  College  passed  before 
being  established  upon  its  present  firm  basis.  We  today  foi^et  our  indi- 
vidual trials  in  the  glance  of  classmates  and  friends.  There  was  great 
educational  activity  in  Michigan  at  the  time  of  the  opening  of  this  Col- 
lege. The  Michigan  Agricultural  Society  in  1849  began  to  battle  for  the 
establishment  of  an  agricultural  college.  There  was  no  model.  Many 
opponents  must  be  silenced.  The  friends  of  the  movement  early  con- 
cluded that:  1.  Individual  or  corporate  enterprise  could  not  be  depended 
upon  to  install  an  institution  of  this  character.  2.  The  College  must 
not  be  an  annex  to  any  other  institution.  The  early  enthusiasts  expected 
too  much  of  the  College,  and  disappointment  was  their  portion;  icbandon- 
ment  was  at  one  time  talked  of.  But  the  College  lived  and  grew  and 
has  made  a  wonderful  progress.  We  are  proud  of  the  record.  The  very 
difficulties  have  strengthened  the  College.  The  rough,  austere  surround- 
ings have  trained  up  men,  genuine  men. 

Necrologist  L.  A.  Bregger,  '88,  referred  very  briefly  to  those  who  have 
passed  to  the  "great  beyond"  since  our  meeting  three  years  ago.  This 
list  included  the  following:  Albert  N.  Prentiss,  '61;  Frank  S.  Burton, 
'67;  Wm.  E.  Frazer,  '70;  E.  Burritt  Fairfield,  '71;  Chas.  L.  Ingersoll,  '74; 
Albert  A.  Crane,  '75;  George  E.  Breck,  '78;  J.  S.  Pardee,  '78;  Clark  H. 
Eldridge,  '83;  Ernest  G.  Lodeman,  '89;  Orlando  A.  Turner,  '90;  George 
E.  Hancorne,  '90  ('86);  Emilie  Smith,  '93;  Robert  S.  Woodworth,  '94; 
Frank  N.  Jaques,  '96;  President  W'illits,  Col.  Wm.  B.  McCreery. 

Following  this  came  an  address  by  C.  B.  Collingwood. 

The  banquet  was  prepared  by  the  Women's  Department  under  the 
supervision  of  Prof.  McDermott,  and  300  guests  were  seated  at  the  tables 
in  the  armory. 

At  the  close  of  the  repast,  Prof.  L.  H.  Bailey,  '82,  as  toastmaster,  called 
on  M.  D.  Chatterton,  with  '61;  R.  A.  Clark,  '76;  John  Shelton,  '82;  Jason 
E.  Hammond,  '86;  William  C.  Latta,  '77,  and  H.  W.  Hart,  '97,  who  re- 
sponded to  short  toasts.  After  this  the  alumni  called  for  speeches  from 
C.  W.  Garfield,  '70;  A.  C.  Bird,  '83;  President  8nvder,  Dr.  Beal,  Prof. 
Wheeler,  Dr.  Bion  Whelan,  '77,  and  W.  K.  Clute,  '96  ('86).  Dr.  Kedzie 
and  Miss  McDermott  were  also  called  for  but  had  left  the  hall.  At  the 
banquet  and  interspersed  with  the  toasts,  excellent  music  was  rendered 
by  Bristol's  orchestra. 

BUSINESS   MESTINQS. 

The  first  business  meeting  of  the  Alumni  Association  was  held  in  the 
chemical  lecture  room  at  8:50  o'clock  Thursday  morning,  with  M.  D. 
Chatterton  presiding. 
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The  secretary  read  the  report  of  the  committee  on  legislation,  which  set 
forth  the  belief  of  the  committee  that  the  alumni  of  the  College  should 
exercise  an  influence  in  its  management.  The  report  also  gave  partic- 
ulars of  work  done  by  the  committee  to  secure  legislation  requiring  that 
as  fast  as  new  appointments  on  the  board  become  necessary  at  least 
half  the  appointees  be  alumni  of  the  College.  While  the  desired  legisla- 
tion was  not  secured,  the  committee  asserted  finally  that  the  "principle 
of  co-operation  between  the  alnmni  and  the  governing  board  is  too  im- 
portant to  abondon."    The  report  was  adopted. 

The  secretary  read  a  communication  from  the  State  Board  of  Agricul- 
ture asking  for  the  appointment  of  an  advisory  council  of  six  members 
from  the  alumni  to  meet  with  the  board  from  time  to  time.  On  motion  of 
Frank  Hodgman,  the  communication  was  accepted  and  a  committee  of 
three,  consisting  of  Prof.  F.  S.  Kedzie,  Geo.  A.  Hawley  and  K.  L.  Butter- 
field,  was  appointed  to  consider  the  communication  and  report  thereon  at 
the  afternoon  meeting. 

On  motion  of  H.  M.  Wells,  the  secretary  was  authorized  to  appoint 
committees  on  resolutions  and  nominations.  The  secretary  appointed  as 
committee  on  resolutions  Messrs.  Blon  Whelan,  F.  B.  Mumford  and  F. 

B.  Smith,  and  on  nominations,  Messrs.  J.  E.  Hammond,  L.  A.  Bregger, 

C.  H.  Alvord,  William  Petrie,  and  R.  A.  Clark. 

The  association  adjourned  to  meet  again  at  5  o'clock  p.  m. 

Second  business  meeting:  The  committee  on  nominations  reported  the 
following  nominations:  President,  O.  L.  Bemis,  '74;  vice  president,  J. 
R.  Shelton,  '82;  secretary,  K.  L.  Butterfield<  '91;  treasurer,  F.  G.  Clark, 
'90;  orator,  W.  K.  Clute,  '96  ('86);  alternate,  J.  W.  Rittinger,  '94;  his- 
torian, L.  H.  Baker,  '93;  alternate,  Mary  Carpenter  Mayo,  '88;  poet,  C.  B. 
Waldron,  '87;  alternate,  J.  Y.  Clark,  '85;  necrologist,  Lucy  Clute  Wood- 
worth,  '93;  alternate,  Jennie  Towar  Whitmore,  '86. 

On  motion  the  secretary  was  authorized  to  cast  the  ballot  of  the  asso- 
ciation for  the  officers  named. 

The  committee  on  resolutions  reported  the  following  resolutions,  which 
were  unanimously  adopted: 

Resolved,  That  we  thank  the  State  Board  of  Agriculture  for  their  hosi)i- 
tality  on  this  occasion ; 

That  we  heartily  approve  of  the  unselfish  devotion  of  the  State  Board 
of  Agriculture  to  the  College  and  of  their  business-like  management  of  its 
affairs,  believing  that  they  have  constantly  in  view  the  best  interests  of 
the  institution; 

That  we  commend  the  policy  which  has  recognized  the  Alumni  Asso- 
ciation'by  placing  so  many  of  its  members  on  the  State  Board  of  Agri- 
culture; 

That  we  approve  of  the  establishment  of  the  Women's  Course,  believ- 
ing it  to  be  conducive  to  the  present  welfare  and  future  prosperity  of  the 
institution ; 

That  we  approve  of  the  establishment  of  short  courses  in  agriculture, 
horticulture  and  dairying.  These  courses  are  within  the  reach  of  every 
young  man  or  woman  in  the  State  and  will  aid  greatly  in  bringing  the 
College  closer  to  the  people;  and. 

Resolved.  That  any  action  tending  to  abolish  the  present  student  labor 
svstem  will  be  detrimental  to  the  highest  good  of  our  institution. 
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The  committee  appointed  to  consider  the  proposition  of  the  board 
relative  to  an  advisory  council  of  the  alumni,  recommended  the  adoption 
of  the  recommendation,  and  also  that  the  incoming  president  of  the 
association  appoint  such  a  council,  the  members  of  which  shall  each 
serv'e  until  the  next  alumni  reunion.  The  report  was  amended  so  that 
the  president,  secretary  and  Jason  E.  Hammond  be  the  appointing  power, 
and  was  then  adopted. 

The  association  adjourned  sine  die. 


ADDRESS   BY   C.  B.  COLLINGWOOD,  CLASS   OF  '85. 

We  are  a  peculiar  people,  and  we  have  a  right  to  be,  for  educationally 
we  represent  a  new  race.  We  do  not  m€^t  as  graduates  of  a  great  uni- 
versity, or  as  graduates  of  any  professional  school.  We  meet  here  today 
as  graduates  of  the  new  and  wealthy  class  of  educational  institutions, 
called  land  grant  colleges;  one  of  that  class  of  institutions  toward  whose 
support  our  government  has  given  millions  of  acres  of  land  and  millions 
of  dollars,  and  whose  avowed  purpose  is  to  promote  the  liberal  and 
practical  education  of  the  industrial  class. 

I  often  wonder  if  we,  as  the  first  children  of  this  pioneer  movement, 
have  reaped  the  full  measure  of  its  benefits  or  clearly  discern  its  trend. 
For  a  thousand  years  before  the  Pilgrims  landed  at  Plymouth,  an  educa- 
tion was  inseparably  connected  with  book  learning,  the  study  of  languages 
was  the  first  essential,  and  the  deader  the  language  the  better  the  educa- 
tion. It  was  naturally  of  an  unpractical  nature.  It  waa  also  closely  eon- 
fined  to  the  rich  or  to  the  priest  craft.  The  need  of  an  education  for  the 
masses,  for  the  every  day  citizen,  was  not  dreamt  of.  But  the  settle- 
ment of  this  country  was  a  great  equalizer  and  a  great  broadener  of  the 
intellect.  Men  who  had  neither  families  nor  education  were  placed  in 
positions  where  their  natural  aptitude  for  leadership  rapidly  developed. 
They  became  the  head  and  front  of  great  communities,  and  their  children, 
in  turn,  became  of  the  first  families.  So  rapidly  was  this  shaking  up  and 
leveling  down  process  carried  on,  so  marked  an  effect  did  the  first  words 
of  the  Declaration  of  Independence,  "All  men  are  created  equal,"  have 
upon  the  people,  that  the  great  industrial  classes  early  demanded  an 
education  which  would  give  them  an  equal  opportunity  with  the  rich 
and  favored.  But  it  was  soon  discovered,  that  while  we  had  here  and 
there  a  learned  blacksmith  who  could  expound  in  a  dozen  different  lan- 
guages while  he  did  moderate  work  at  the  forge,  most  men  did  not  make 
better  mechanics  because  of  their  knowledge  of  Greek  roots. 

Contemporaneous  with  the  development  of  this  country,  real  science 
emerged  from  the  rubbish  of  alchemy  and  phlogiston  theories.  When 
Lavosier  demonstrated  thrt  matter  was  indestructible,  and  was  meas- 
ured by  weight,  it  gave  an  immense  impetus  to  honest  scientific  investi- 
gation. It  was  beginning  to  dawn  on  men  that  this  world  was  ruled  by 
fixed  immutable  laws  and  not  by  chance.  Grand  old  Benjamin  Franklin 
with  his  marvelous  common  sense  did  more,  perhaps,  than  any  one  to 
bring  the  learning  of  the  savants  to  the  understanding  of  the  commoi 
people. 
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As  the  years  passed  on,  under  the  influence  of  the  common  schools, 
which  became  more  and  more  free  schools,  the  people  clamored  for  an 
education  which  should  include  the  hand  as  well  as  the  head,  and  which 
should  leave  a  man  or  a  woman  in  the  possesf^ion  of  full  bodily  senses, 
and  yet  not  ashamed  to  work  with  his  hands.  It  was  gradually  discov- 
ered that  as  general  education  advanced  there  must  be  some  outlook  for 
men  beside  in  the  professions;  that  lawyers,  and  doctors,  and  preachers, 
and  teachers,  were  all  very  well  in  their  way,  but  that  we  might  have 
too  much  of  a  good  thing. 

The  demand,  I  say,  grew  for  a  new  education.  It  found  expression  in 
the  manufacturing  centers,  in  the  organization  of  trades  schools.  It 
found  expression  in  the  agricultural  states,  in  the  development  of  agri 
cultural  schools.  In  Michigan,  the  constitution  of  1850  provided  for  the 
establishment  of  an  agricultural  school,  and  provided  further  for  the 
appropriation  of  certain  salt  spring  lands  for  the  support  of  the  same. 
In  February,  1855,  the  legislature  passed  an  act  establishing  and  locating 
an  agricultural  school.  By  the  sale  of  salt  spring  lands  f56,000  was 
secured,  and  in  1857,  f40,000  was  appropriated  by  the  legislature  with 
which  these  grounds  were  purchased  and  the  school  started.  Down  to 
1860  the  State  had  given  about  |133,000.  The  school  had  struggled  for 
an  existence,  and  its  fate  was  uncertain.  During  this  time  a  scheme  was 
being  agitated  by  which  congress  should  appropriate  a  certain  amount 
of  its  seemingly  inexhaustible  supply  of  land  for  the  benefit  of  scientific 
education,  and  on  July  2,  1862,  the  first  Morrill  Endowment  Act  was 
passed.  By  the  terms  of  this  act  it  was  provided  "that  there  should  be 
granted  to  the  several  states  for  the  purpose  of  establishing  at  least  one 
college  where  the  leadng  object  should  be,  without  excluding  other  scien- 
tific and  classical  studies,  and  including  military  tactics,  to  teach  such 
branches  of  learning  as  are  related  to  agriculture  and  the  mechanic  arts, 
in  such  manner  as  the  legislature  of  the  states  may  respectively  pre- 
scribe in  order  to  promote  the  liberal  and  practical  education  of  the  in- 
dustrial classes  in  the  several  pursuits  and  professions  of  life."  For  this 
purpose,  land,  or  land  script,  was  issued  to  these  several  states  in  the 
proportion  of  30,000  acres  for  each  senator  and  representative.  The 
smallest  state  received  90,000  acres.  Michigan  received  about  300,000 
acres.  Altogether  our  nation  gave  for  this  form  of  education  over  ten 
million  acres.    A  principality  for  popular  education. 

In  February,  1863,  Michigan  accepted  this  princely  gift,  and  the  Agri- 
cultural College  forgetting,  in  name  at  least,  the  other  provisions  of  the 
bill,  made  haste  to  take  possession  of  her  patrimony.  It  was  not,  how- 
ever, until  1869  that  the  Michigan  Agricultural  College  realized  anything 
from  the  sale  of  these  lands,  and  then  she  received  |58.96. 

During  these  years  from  1855  to  1869.  the  State  of  Michigan  had  ap- 
propriated about  1250,000.  From  f  SCO  to  1884,  the  State  appropriated 
f343,000,  and  there  was  received  from  the  Morrill  Endowment  Act 
f 238,000.  Since  1884,  there  has  been  received  from  the  State  $293,000; 
from  the  federal  government  $681,000.  Altogether  in  the  forty-one  years 
since  1855,  there  has  been  received  for  the  support  of  this  College  from 
the  State  legislature,  and  from  the  sale  of  salt  spring  lands,  $988,000; 
from  the  federal  government  and  from  the  sale  of  lands  donated  under 
the  Morrill  Endowment  Act  $919,000,  making  a  total  of  nearly  two  mil- 
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lions  of  dollars.  By  the  terms  of  the  second  Morrill  Bill  the  College  re- 
ceives this  year  J22,000,  while  from* the  Hatch  Experiment  Station  Bill 
she  receives  J15,000,  all  of  this  in  addition  to  about  f 44,000  received  from 
the  interest  of  the  sales  of  lands  under  the  first  Morrill  Endowment  Act. 

We  are  a  part  of  the  fruits  of  that  lavish  expenditure  of  money,  and 
while  we  find  ourselves  today  gathered  here  asking  ourselves  if  our  ex- 
penditure of  time  and  money  has  paid  us,  it  might  be  well  to  ask  if  it 
has  paid  the  State  and  the  Nation,  who  have  been  so  liberal  to  us?  It  is 
time  that  we  as  friends  and  beneficiaries  of  this  new  education  should 
fairly  and  honestly  face  the  problem  of  the  present  status  and  future  use- 
fulness of  land  grant  colleges. 

Today  the  College  asks  but  little  of  the.  State  legislature.  Last  year 
its  revenues,  aside  from  anything  that  came  from  the  taxpayers  of  this 
State,  amounted  to  six  per  cent  interest  on  nearly  one  and  one-half 
millions  of  dollars.  An  institution  today  with  a  million  and  a  half  of 
interest  bearing  bonds  is  indeed  rich,  and  should  do  its  <alloted  work 
well.  Our  College  has  gained  a  vantage  where  her  feet  are  firmly  planted, 
and  she  may  calmly  and  proudly  search  for  her  mission.  When  in  the 
past  she  has  kept  in  touch  with  the  spirit  of  her  founders  to  furnish  an 
education  of  the  head  and  hand  to  the  young  man  of  small  means,  this 
College  has  succeeded,  but  it  is  useless,  and  actually  contrary  to  the 
spirit  upon  which  it  is  founded,  for  a  land  grant  college  to  compete  with 
a  university.  When  they  have  been  yoked  together,  or  when  the  land 
grant  college  has  been  swallowed  by  the  umversity,  a  perversion  of 
funds  has  taken  place  which  is  little  less  than  criminal. 

Fortunately  in  this  State  we  are  unhampered,  and  Michigan  has  a 
chance  to  lead  as  she  did  forty  years  ago.  Unless  I  misinterpret  the 
spirit  in  which  these  appropriations  were  given,  the  object  of  the  land 
grant  college  should  be,  not  to  make  professional  men  or  farmers,  or 
mechanics  or  mechanical  engineers,  or  to  compete  in  any  way  with  the 
university;  but  to  me  it  seems  as  though  its  objects  should  be  to  take  the 
young  men  and  young  women  just  as  they  come  from  the  common  schools 
and  jrive  tbeiii  four  yeara,  more  or  less,  of  training  for  the  head  and  the 
hand,  with  the  aid  of  the  best  appliances  and  the  best  teachers  that 
modern  scientific  methods  can  produce.  So  that  they  shall  go  out  into  the 
world  better  equipped  for  its  duties,  and  better  citizens.  We  cannot  bear 
down  too  hard  on  this  latter  side  of  the  education.  For  assuredly  the 
government  has  a  right  to  expect  such  institutions  will  send  forth  men 
filled  with  patriotism  and  ready  for  the  active  duties  of  citizenship.  If  at 
the  end  of  that  course  they  see  fit  to  go  on  farther,  the  university  is  open 
to  them. 

To  my  mind  we  have  b(  en  too  ambitious.  We  have  trained  in  the  past 
some  splendid  men  who  have  gone  out  into  positions  of  trust  and  horor. 
But  unless  they  had  a  more  extended  training  in  some  institution  more 
in  the  nature  of  a  university,  they  have  fought  their  way  up  against 
tremendous  odds.  When  the  later  Morrill  Act  and  the  Hatch  Experi- 
ment Station  Bill  gave  a  new  impetus  to  land  grant  colleges  there  arose 
a  great  demand  for  teachers  in  these  schools  in  the  various  branches  of 
scientific  work.  The  graduates  of  our  College  were  ready  and  willing; 
many  of  them  had  had  experience  in  teaching,  and  they  secured  a  fair 
share  of  the  places.  These  men  have  many  of  them  done  good  work,  but 
they  have  been  seriously  hampered  by  the  idea  that  they  were  graduates 
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of  a  first  class  college,  and  needed  no  farther  training.  The  real  fact, 
and  the  one  which  they  soon  discovered,  was  that  with  their  preparation 
on  entering  this  College  they  could  not  in  four  yeara  have  mastered  any- 
thing, and  what  they  most  needed  was  thorough,  systematic,  persistent 
study  in  their  chosen  branch  of  science.  They  have  done  well  and  they 
have  reflected  honor  on  the  M.  A.  C.  But  they  have  done  it  at  the  fearful 
cost  of  days  and  nights  of  double  work.  Witnesseth  the  tragedy  of  an 
IngersoM,  wonderfully  successful,  a  born  teacher  and  leader,  but  always 
striving  to  make  up  for  deficiencies  of  early  education,  until  body  and 
mind  break  dow  n. 

The  success  of  our  College  in  sending  out  teachers  and  engineers  of 
ability  has  to  a  certain  extent  blinded  us  to  the  true  end  and  object  of 
a  land  grant  college.  It  has  seemed  to  us  glory  enough  if  we  pointed  to 
teachers  in  nearly  every  state  of  the  Union.  If  we  but  stop  to  think 
this  is  but  an  incident  in  our  mission,  it  is  a  thing  to  be  proud  of,  but  is 
it  the  thing  of  which  we  ought  to  be  most  proud? 

As  a  college,  over  live  thousand  young  men  have  entered  our  doors. 
Something  over  seven  hundred  have  graduated.  Why  have  the  four 
thousand  dropped  out?  Has  the  course  been  planned  for  the  many  that 
come,  or  for  the  few  that  are  chosen?  Of  the  seven  hundred  who  have' 
graduated,  how  many  would  have  received  their  education  at  the  uni- 
versity? Of  the  many  who  have  dropped  out,  how  many  would  have 
remained  if  the  school  had  been  peculiarly  designed  to  help  and  to  keep 
them?    These  are  questions  well  worth  asking. 

It  is  openly  and  freely  stated  that  with  our  magnificent  plant  and 
equipment,  and  the  vast  amount  of  money  spent  annually,  we  ought  to 
have  a  thousand  students.  There  is  no  doubt  but  that  this  is  true.  We 
can  only  have  this  number  when  we  come  into  closer  touch  with  the  sons 
and  daughters  of  men  who  are  earning  small  sums  of  money. 

The  ideal  of  every  ambitious  student  and  teacher  is  to  increase  the 
requirements  of  his  college,  and  to  add  to  the  course  of  study,  even 
though  many  drop  by  the  wayside,  and  only  the  strong  and  brilliant  few 
graduate.  The  college  gains  a  higher  rank  among  educational  institu- 
tions. I  w^ould  call  a  halt  along  this  line.  I  would  lower  rather  than 
raise  the  requirements;  I  would  lower  rather  than  raise  the  course  of 
study;  I  would  discourage  the  graduation,  from  a  four  years'  course,  of 
men  fitted  to  take  at  once  the  first  prizes;  I  would  even  make  the  require- 
ment so  low  that  no  earnest  young  man  or  woman  should  go  away  be- 
cause the  course  was  too  diflBcult.  Educators  recognize  that  many  youths 
can  learn  from  things  who  cannot  learn  from  books.  xVn  institution 
founded  for  the  purposes  set  forth  in  the  Morrill  Endowment  Act  is 
doing  its  work  when  it  provides  for  this  class.  Expenses  should  be  simpli- 
fied and  reduced,  so  that  any  earnest  young  man  of  good  health  can  earn 
the  money  to  go  through. 

Do  you  know  that  the  expenses  have  increased  during  the  past  ten 
or  twenty  years?  It  takes  more  dollars  to  graduate  a  young  man  now 
than  it  did  then.  And  there  are  those  who  are  free  to  taik  of  the  greater 
purchasing  power  of  the  dollar,  but  that  is  another  story.  The  course 
has  been  extended  and  the  price  raised,  that  is  to  say,  we  have  come 
nearer  to  the  standard  of  a  university,  and  farther  from  the  reach  of  the 
sons  and  daughters  of  that  grand  industrial  class  spoken  of  in  the  Morrill 
Acts,  and  in  whose  ranks  the  brain  and  brawn  and  moral  fiber  of  this 
country  exists.  j 
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It  may  seem  a  peculiar  spectacle  for  an  avowed  friend  and  beneficiary  of 
a  college  to  openly  advocate  a  lowering  of  the  standard  of  excellence,  and 
a  cheapening  of  expense  to  the  student,  but  unless  we  can  do  this,  we 
are  simply  competing  with  the  university  on  its  own  ground,  and  we  shall 
be  beaten.  Such  competition  is  not  the  business  of  a  land  grant  college. 
We  must  seek  out  our  mission,  and  carry  it  out  regardless  of  pride  or 
prejudice.  Where  we  have  tried  to  equal  or  excel  the  university  we  have 
in  so  far  failed  in  our  fundamental  object  and  design. 

You  will  say.  this  is  a  practical  world,  and  that  the  training  must  be  of 
fiuch  a  character  that  the  men  and  women  who  go  out  shall  be  able  to 
earn  a  salary  from  the  day  of  commencement.  That  because  we  do  not 
offer  some  money-earning  profession  to  our  graduates  our  number  must 
of  necessity  be  limited.  You  will  say  that,  for  instance,  a  normal  school 
has  a  distinct  advantage,  and  in  some  respects  this  is  true.  But  compared 
with  our  school,  the  design  of  any  other  in  this  State  is  indeed  narrow, 
for  here  we  should  provide  a  practical  education  for  the  largest  and  best 
class  in  our  country.  It  must  be  possible  to  design  a  course  which  shall 
interest  the  best  activities  of  young  men,  and  which  will  keep  them  in 
touch  with  the  best  educational  methods,  all  with  the  expenditure  of  a 
comparatively  few  dollars,  and  make  it  practicable  for  any  young  man 
or  woman  of  small  means  and  moderate  ability  to  obtain  an  education 
which  will  fit  him  for  the  moderate  successes  of  life,  and  open  up  for  him 
vast  possibilities.  We  have  heard  almost  too  much  about  training  lead- 
ers and  educating  first  class  men.  The  rank  and  file  of  men  need  some 
kind  of  an  education,  and  we  must  provide  some  place  for  the  great  army 
of  second  class  men. 

The  success  of  this  school  in  the  past  has  been  wholly  in  the  hands  of 
its  Board  of  Control  and  its  Faculty.  Is  it  not  time  that  they  had  the 
advice  and  criticism  of  an  intelligent  alumni.  It  has  been  our  custom 
during  the  past  to  meet  at  least  once  in  three  years,  to  congratulate  one 
another,  and  to  have  friendly  intercourse.  Shall  we  stop  here?  Have 
we  not  arrived  at  a  time  when  these  meetings  should  be  productive  of 
something  more  than  mere  reminiscences?  Is  it  too  much  for  us  to  de- 
mand that  the  alumni  have  an  active  and  earnest  part  in  the  manage- 
ment of  this  College?  We  are  no  longer  cliildren.  Already  there  are 
gray  heads  and  bald  heads  among  us.  Already  there  are  many  who  take 
pride  and  pleasure  in  shaping  our  governmental  affairs.  Shall  the  college 
which  did  so  much  for  us  in  the  past  be  forgotten?  We  owe  it  to  ofir  boys 
and  girls  to  give  this  institution  the  benefit  of  our  experience  and  our  best 
efforts.  Have  I  gone  too  far  in  asking  that  as  alumni  we  do  all  in  our 
power  to  keep  this  institution  close  to  its  original  purpose,  and  close 
to  the  great  industrial  classes  for  whom  it  was  intended? 

We  would  all  feel  gratified  if  we  could  know  that  our  Alma  Mater 
was  spoken  of  as  one  of  the  first  colleges  in  the  land,  but  have  we  not  a 
higher  duty  in  securing  for  our  College  the  reputation  of  doing,  in  its 
particular  line,  the  most  good  of  any  institution  of  its  kind  in  this 
country? 

Shall  we  by  this  course  lose  souie  students?  Undoubtedly.  But  we 
would  jrain  ten  where  we  lost  one.  If  a  youn^  man  don't  like  the  sort  of 
an  institution  which  this  was  designed  to  be,  he  ou$rht  not  to  come  here. 

Let  us  assume  for  a  moment,  which  is  not  true,  that  all  the  bright  boys 
will  go  to  the  university?    Is  there  no  place  for  plodders?   Let  us  assume 
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that  the  university  can  turn  out  all  the  first  class  mechanical  engineers 
we  need,  is  there  no  place  for  the  young  man  who  simi^y  aspires  to  be  an 
-educated  mechanic,  or  who  don't  know  what  he  does  want,  but  only 
knows  that  he  has  large  aptitude  for  things,  and  but  small  aptitude  for 
books?  Our  school  can  hardly  take  the  place  of  the  old  apprentice  sys- 
tem, but  it  can  do  far  more  and  better.  It  cannot  hope  to  take  a  boy  who 
knows  nothing  of  the  farm  and  graduate  him  a  successful  farmer,  but  it 
<?an  furnish,  as  it  has  in  the  past,  to  a  young  man  who  expects  to  work 
his  forty  or  eighty  acres,  an  opportunity  to  spend  a  few  very  profitable 
vears  at  a  trifling  cost  aside  from  his  time,  and  it  can  send  him  back  to  the 
farm  with  health  benefited,  mind  enriched,  and  spirit  contented,  a  better 
citizen  in  every  sense  of  the  word. 

If  the  tendency  of  our  College  has  been  to  increase  expenses  and  en- 
large the  course,  let  us  get  back  to  cheapness  and  simplicity,  and  to  less 
ambitious  tei^dencies.    Not  less  thorough,  but  less  advanced. 

Why  can't  a  boy  who  likes  farm  work  and  wants  to  become  a  farmer 
and  a  citizen,  find  an  institution  of  this  kind  profitable  to  him,  even  if 
he  cannot  follow  equations  in  algebra? 

Why  not  give  an  opportunity  to  young  men  to  learn  all  the  details  of 
the  dairy  and  creamery  business,  even  if  they  can  learn  but  little  of 
rhetoric?  Why  not  send  boys  out  fitted  as  good  mechanics,  even  if  they 
-can't  adapt  themselves  to  abstruse  mathematics.  The  large  attendance 
at  private  schools  of  meagre  means  and  equipment  proves  that  young 
men  of  today  need  such  an  opportunity.  Mep  who  are  in  a  position  to 
know  tell  me  that  it  is  diflBcuIt  to  get  well  trained  mechanics  today.  If 
a  young  man  has  been  to  college,  he  wants  to  be  a  superintendent,  he 
has  been  educated  too  far  to  work  at  the  bench.  To  my  mind  there  is 
room  for  an  inetitution  which  shall  do  this  work  without  pretending  to 
send  its  young  men  out  with  the  full  e(iuipment  of  university  graduates. 
L'nless  I  am  mistaken  it  is  the  province  of  these  very  land  grant  colleges 
to  do  just  this  kind  of  work. 

Personally,  I  wish  we  could  change  the  name  of  our  college,  broaden 
il.  Instead  of  the  Michigan  Agricultural  College,  I  would  like  to  have 
it  called  "The  Michigan  School  of  Applied  Science."  We  received  this 
million  of  dollars  from  the  federal  government  for  a  broader  purpose 
than  a  mere  school  of  agriculture.  We  have  been  justly  and  unjustly 
criticized  by  our  farmer  friends,  who  seem  to  think  that  they  own  the 
whole  thing,  when  as  a  matter  of  fact  there  are  others  in  that  broad  term, 
industrial  classes,  and  we  ought  to  spend  the  same  effort  in  trying  to 
instruct  and  help  the  sons  and  daughters  of  mechanics,  and  miners  and 
laborers  of  all  kinds.  We  have  been  a  little  too  narrow.  Is  it  not  possi- 
ble that  educationally  we  have  advanced  too  rapidly?  We  have  no  great 
^secondary  schools  in  this  country.  We  seem  to  run  to  universities.  Why 
not  make  this  school  for  Michigan,  what  Rugby  and  Harrow  are  for 
England,  a  great  intermediate  school  where  the  modern  methods  are 
brought  into  prominence,  and  the  discipline  of  things  takes  the  place 
of  the  discipline  of  Greek  and  Latin.  It  takes  a  far  better  teacher  to 
educate  a  young  man  in  science  than  in  language.  A  teacher  who  knows 
but  two  years  of  Latin  can  impart  fair  instruction  so  far  as  he  has  gone. 
But  a  man  must  be  a  master  of  science  before  he  can  give  his  pupils 
any  valuable  discipline  from  his  work.  The  rarest  teacher  is  the  first 
-class  kindergartner,  no  half  knowledge  will  do  here.    The  teacher  must 
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be  possessed  of  the  very  spirit  of  Froebel.  But  with  such  a  master 
kindergartner,  what  marvelous  results  are  obtained.  Instead  of  an  in- 
ferior kindergartner,  one  had  better  go  back  to  the  old  and  painful  A 
B  C  method.  So  it  is  with  the  work  of  this  school.  No  lowering  of  the 
standard — great  teachers  will  be  needed.  They  have  not  been  absent 
in  the  past,  they  will  not  be  in  the  future.  The  difference  between  the 
kind  of  training  which  I  would  advocate,  and  which  has  attributed  in 
a  large  degree  to  the  success  of  our  graduates  in  the  past,  is  illustrated 
by  an  incident  which  came  under  my  observation.  A  graduate  of  a  uni- 
versity, a  good  scholar  in  Latin  and  Greek,  and  an  engineer  besides,  had 
occasion  to  run  a  line  of  pipe  filled  with  super-heated  steam  under  and 
through  a  wooden  building.  He  wished  to  pack  the  pipe  to  conserve  the 
heat.  Asbestos  was  too  expensive,  but  he  had  plenty  of  wood  shavings. 
The  question  arose,  at  what  temperature  will  the  shavings  ignite?  He 
pulled  down  every  book  in  his  library,  he  wrestled  with  complicated  for- 
mulae, until  finally  a  graduate  of  this  college  fixed  up  an  oven  which 
would  keep  the  shavings  for  twenty-four  hours  at  the  temperature  of 
the  steam  pipe,  and  said,  "Why  don't  you  try  by  actual  experiment?'' 
It  was  worth  a  library  filled  with  books,  but  the  training  of  this  univer- 
sity man  had  not  taught  him  to  think  of  such  a  simple  plan. 

With  this  great  intermediate  school  I  would  have  at  the  same  time^ 
like  a  lofty  spire  that  points  the  way,  a  magnificently  equipped  and  or- 
ganized experiment  station,  let  the  Hatch  fund  be  used  in  scientific  re- 
search, let  an  equal  or  greater  amount  be  secured  for  experimenting 
along  the  line  of  mechanics.  If  money  can't  be  obtained  to  spread  over 
the  whole  field  of  scientific  research,  let  it  be  confined  to  one  point,  but 
let  it  be  so  managed  that  the  results  shall  obtain  the  respect  of  the 
scientific  world.  Such  a  center,  doing  splendid  scientific  work,  would 
give  the  school  a  world-wide  reputation  as  the  great  intermediate  scien- 
tific school.  Such  a  school  would  fill  a  vacancy  in  our  educational  sys- 
tem, and  would  fulfill  the  great  purpose  of  this  splendid  national  extrav- 
agance. We  would  again  set  the  pace  for  the  rest  of  the  states  to  follow, 
and  we  would  do  mor^  for  the  young  men  and  women  of  Michigan  than 
any  school  in  the  State. 

Brother  Alumni,  and  friends  of  the  college,  I  have  spoken  only  my 
views  after  some  experience  and  some  reflection.  Not  one  word  has 
been  spoken  in  unkindly  criticism.  I  appreciate  the  fact,  that,  like  many 
others  who  have  had  its  benefits,  when  I  entered  this  school  I  could  have 
gained  an  entrance  to  few  other  colleges.  I  would  enlarge,  not  restrict 
its  scope  and  power  of  usefulness.  The  teachers,  from  Dr.  Abbot  to  the 
present  corps  have  been  men  of  marked  ability  and  tremendous  enthusi- 
asm. I  only  ask  that  we  do  not  permit  the  spirit  of  rivalry  to  the 
university  idea  to  grow  upon  us.  I  ask  you  to  call  emphatic  attention 
to  the  fact  that  we  are  a  peculiar  people,  and  that  we  have  a  peculiar 
mission  to  perform.  I  understand  that  many  wiser  and  abler  than  I, 
will  differ  widely  from  me  in  this  plan  of  cheapening  the  price,  lowering 
the  course,  and  enlarging  the  scope  of  this  school.  I  appreciate  the 
fact  that  manv  of  the  best  friends  of  this  college  fonr'ly  dream,  as  I 
once  did,  of  a  time  when  this  institution  shall  have  gained  a  placr*  among 
the  first  colleges  of  the  land.  That  dream  for  me  is  passed,  and  in  its 
place  I  substitute  the  ideal  of  a  great  institution  of  mod'^rate  ambitions, 
but  of  marvelous  activity,  gathering  in  young  men  and  young  women^ 
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who  would  otherwise  have  no  such  inspiration^  and  sending  them  out 
into  the  world  better  fitted  to  cope  with  its  difficulties,  and  better  citi- 
zens in  every  sense  of  the  word. 

I  have  been  led  to  say  these  few  words  from  what  I  de(»m  the  proper 
interpretation  of  the  act  whereby  we  have  accepted  so  liberally  of  the 
funds  of  our  national  government.  When  we  accepted  those  funds,  we 
accepted  a  trust  for  which  we  must  account.  The  industrial  classes  of  the 
State  of  Michigan  form  a  vast  army:  farmers,  mechanics,  miners,  laborers 
of  all  kinds.  The  schools  of  the  State  from  kindergarten  to  university 
are  open  to  them,  but  it  is  to  this  institution  that  they  have  a  right  to 
look  for  an  opportunity  to  gain  that  practical  knowledge  of  things  which 
can  only  be  acquired  by  coming  into  actual  contact  with  the  appliances 
of  the  farm  and  garden,  and  shop  and  laboratory.  This  institution  is,  it 
seems  to  me,  essentially  for  them. 

The  keynote  of  Dr.  Abbot's  character  was  simplicity,  and'  genuine, 
honest  modesty,  and  he  left  an  indelible  impression  on  this  college.  It 
is  useless  to  ask  what  the  influence  of  a  Eedzie  and  a  Beal  has  been. 
The  present  faculty  will,  I  venture  to  say,  go  a  long  distance  with  me  in 
this  plan  for  a  great  intermediate  school.  The  Board  of  Agriculture 
have  always  been  close  friends  of  the  people  and  of  this  college,  but  spite 
of  it  all,  the  tendency  has  been  toward  an  expensive  course,  and  toward  a 
competition  with  the  university.  It  is  to  the  alumni  that  we  must  look 
to  help  bring  it  back,  if  such  a  plan  is  desirable.  We  are  of  the  world  and 
in  it,  and  we  can  keep  in  closer  touch  with  the  needs  of  the  people  than 
any  one  more  directly  connected  with  the  college.  Does  it  not  seem  to 
you  that  we  in  Michigan  need  an  institution,  which  shall,  without  the 
slightest  false  pride,  attempt  to  give  to  the  young  men  and  the  young 
women  of  this  State  a  practical  modern  education  of  head  and  hand? 
This  calls  for  no  revolution,  it  simply  means  that  from  now  on  the  ten- 
dency shall  be  back  to  simplicity  and  down  to  the  needs  of  the  students 
for  whom  we  are  organized.  If  the  tendency  has  been  to  increase  ex- 
pense and  enlarge  the  course,  let  us  get  back  to  the  cheaper  and  to  less 
ambitious  methods.  Is  it  not  possible  to  realize  the  dream  of  its  foun- 
ders, of  a  great,  low  priced,  high  grade  school  of  applied  science  for  the 
children  of  that  vast  army,  the  industrial  classes? 
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THE    AGRICULTURAL    STATUS. 

BY  PROP.   L.    H.   BAILEY  OF  CORNELL    UNIVERSITY,  M.    A.   C.   CLASS.   '82. 
[  Address  at  Annual  Commencement  Exercises,  June  18,  1897.  J 

The  agricultural  status  is  a  subject  of  perennial  alarm.  It  is  Banquo's 
ghost  of  the  economic  world.  It  stalks  the  earth  by  night  and  day,  and 
points  its  fingers  to  the  abandoned  farms  of  the  East,  the  despairing  un- 
rest of  the  West,  the  depopulation  of  the  rural  communities,  to  the  fall 
in  prices  of  farm  produce,  to  the  contrasting  ease  of  the  city  man,  and 
then  fixes  its  hollow  eyes  upon  the  foreclosure  of  the  farm  mortgage  and 
follows  the  halt  and  broken  couple  to  the  poor-house.  It  runs  up  great 
columns  of  figures  which  silently  emphasize  the  decline,  adding  into  one 
!<um  all  the  economic  and  social  ills  of  a  generation.  In  the  intervals 
there  comes  the  angel  of  hope,  sweet-faced  but  sad,  who  prescribes  a 
remedy  for  each  of  the  ills;  yet  we  are  not  comforted  because  we  are 
not  enlightened.  It  is  all  a  nightmare,  and  nightmares  are  past  finding 
out. 

The  trouble  is  that  we  are  fixing  our  eyes  upon  the  symptoms,  and 
we  are  giving  treatment  for  the  fever,  but  are  not  discovering  the  cans'? 
of  the  septicaemia.  We  can  rarely  effect  a  permanent  cure  by  confining 
our. ehes  to  symptomatic  treatment.  We  must  find  the  cause  of  present 
disaffection  or  we  cannot  hope  to  administer  permanent  relief.  Few  of 
the  facts  which  are  commonly  cited  as  determinants  of  the  agricultural 
status  are  really  causes;  nor  do  I  believe  that  we  shall  arrive  at  the  funda- 
mental diflQculties  by  study  of  the  statistics  of  production  and  popula- 
tion or  by  examination  of  legislative  history.  If  the  diflflculties  are  ever 
solved,  I  fancy  that  they  will  be  apprehended  by  some  bold  spirit  who 
arrives  at  his  conclusions  by  inference  which  will  need  neither  defense 
or  proof. 

L— THE   CAUSES   OP   THE   DECLINE. 

It  would  seem  that  the  first  question  to  consider  is  whether  there  really 
is  an  agricultural  disease;  that  is,  whether  there  is  any  grave  economic 
trouble  or  disorder  which  is  peculiar  to  agriculture  and  which  must  be 
remedied  by  means  wholly  different  from  those  which  are  invoked  for 
the  cure  of  other  economic  ills.  Every  man  who  has  thought  seriously 
in  this  direction  has  arrived  at  an  independent  conclusion,  in  which  we 
find  the  resultant  of  the  forces  of  the  man's  education  and  environment. 
For  mys?lf,  after  a  prolonged  study  of  the  question,  I  am  convinced  that 
there  is  no  agricultural  disease.  This  is  not  saying  that  there  are  not 
grave  diflBculties  and  discouragements  in  the  agricultural  status,  but 
these  difficulties  are  not  such,  in  my  opinion,  as  demand  fundamental 
legislative  treatiiK^nt.  We  can  best  understand  the  subject  by  making  a  r  *- 
view  of  some  of  the  changes  which  are  commonly  associated  with  the 
idea  of  an  agricultural  decline. 

An  agricultural  community  stretched  along  the  shores  of  Cayuga  Lake, 
and  it  prospered.    The  countryside  sloped  away  to  the  rising  sun,  glad 


Digitized  by 


Google 


AGRICULTURAL    (X)LLEGE  469 

of  every  new  day  because  it  added  to  the  contentment  of  living.  The 
farmer  and  several  sons  managed  a  fartn  of  eighty  acres,  twenty  of  which 
were  still  in  forest,  and  in  haying  time  and  harvest  they  hired  three  or 
four  hands  and  worked  at  the  job,  off  and  on,  for  a  month.  They  raised 
a  few  acres  of  corn,  and  wheat  and  oats  and  potatoes,  with  three  or  four 
native  cows,  and  a  hundred  weight  of  maple  sugar.  The  grain  and  pigs 
weie  sold  in  the  neighboring  hamlets  or  carried  to  the  boats  which  plied 
between  the  villages  and  the  Erie  canal.  Once  a  week — and  oftener  in 
circus  time — the  family  drove  Dobbin  and  Topsy  to  town  in  front  of  the 
lumber  wagon,  and  traded  the  butter  and  eggs  for  the  few  necessities 
which  the  farm  did  not  produce.  The  boys  went  to  the  red  school  house 
three  months  in  the  winter  to  thrash  the  teacher,  and  incidentally  to 
master  the  rule  of  three,  and  to  make  another  effort  to  get  as  far  a^ 
syntax.  Happy  days!  The  world  was  bounded  by  the  misty  horizon 
tf  the  lake  and  by  the  distant  hills! 

A  railroad  invaded  the  community.  A  steam  engine  look  the  place  of 
the  water  wheil,  and  behold!  the  horizon  oi  ened  and  the  world  appeared! 
The  mighty  forces  of  a  risi^ng  industrial  empire  rushed  in,  and  every 
social  and  environmental  condition  was  upset.  The  boats  were  taken 
off*  the  lake,  the  wharves  fell  to  decay,  boots  and  shoes  were  sold  in 
l>asteboard  boxes,  the  minister  bad  a  new  theology,  the  wheat  and  the 
pigs  of  the  West  went  by  the  doors  to  the  city,  and  the  boys  caught  the 
unrest  of  the  time,  followed  elose  behind.  The  invasion  cf  a  new  economic 
condition  over-ran  the  countiy,  and  the  farming  community,  conserva- 
tive and  slow  of  apprehension  from  its  long  inactivity,  was  engulfed; 
and  the  full  readjustment  has  not  yet  come. 

The  mainspring  of  this  new  movement  was  mechanical  invention.  The 
manifold  applications  of  the  steam  engine,  the  building  of  railroads^  the 
evolution  of  manufacture,  carried  new  ideas  and  new  methods  to  every 
man.  The  shoemaker  no  longer  made  shoes,  the  tailor  no  longer  made 
clothes.  The  scythe  and  sickle  were  hung  on  the  fence  and  the  mowing 
machine  and  the  reaper  took  thtir  places.  Transportation  and  manufac- 
ture brought  paople  together.  Everyone  was  attracted  by  the  new  life. 
The  lilies  grew.  They  gathered  to  themselves  all  the  quickening  and 
nervous  energy  of  the  time.  Thither  the  farm  boys  and  the  farm  girls 
flecked.    I  do  not  blame  them,  for  I  went,  too! 

I  do  not  blame  the  butterfly  if  its  seeks  the  flower,  nor  the  moth  if 
it  flies  to  the  candle,  nor  the  bird  if  it  revels  in  the  color  and  perfume 
of  the  tangle,  nor  the  brook  if  it  tumbles  ])ell  mell  into  the  sea.  All 
things  must  find  their  level,  and  all  must  live  where  life  is  best  and 
where  struggle  for  existence  is  least. 

The  farm  no  longer  needed  so  many  boys,  for  two  men  can  do  the 
haying  in  a  week  and  ride  to  town  on  a  bicycle  after  supper.  But  the 
seric  us  part  of  it  is,  lor  ajirieulture,  that  the  brij^hfi  st  and  most  ambitious 
boys  went  to  town.  They  were  the  ones  who  were  anxious  to  learn.  In 
fact,  the}'  must  learn,  for  business  was  new.  The  intellectual  awakening 
was  itself  a  rewaid.  Schools  of  mechanics  arose  and  soon  were  crowded^ 
fed  by  the  ninety  ])er  cent,  of  the  boys  who  had  left  the  farm.  The  ten 
I)er  cent.,  cr  theieabouts,  who  remained  on  the  farm,  could  not  fill  many 
agricultural  colleges  and  there  was  little  instruction  which,  in  novelty 
and  immediate  practicability,  could  compete  with  the  other.  The  rise 
of  the  schor  1  f  f  mechanics  was  the  legitimate  fruit  of  the  time.    ^  j 
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When  men  and  industry  went  to  the  city,  capital  went  too,  and  the 
country  was  like  the  shell  of  the  cocoon  when  the  butterfly  has  flown. 

There  is  another  phase  of  this  migration  which  seems  to  -have  escaped 
attention,  and  an  understanding  of  which  will  save  us  much  anxiety 
and  prevent  the  drawing  of  many  false  conclusions.  The  farmer  is  his 
own  master.  He  works  for  himself.  As  a  rule,  he  does  not  employ  more 
than  one  or  two  men,  and  these  not  permanently.  Comparatively  few 
men  are  endowed  with  talents  which  fit  them  for  the  executive  manage- 
ment of  a  business.  Consider  the  young  men  of  any  rural  community. 
How  many  of  them  can  manage  a  business?  How  many  can  sell  the 
produce  of  a  single  farm  to  advantage?  These  men  go  to  the  city,  and 
are  employed.  One  in  a  thousand — nay,  one  in  ten  thousand — rises  to  the 
ownership  or  directorship  of  the  business;  we  all  compare  the  farmer  with 
this  one!  You  contrast  the  condition  of  the  small  farmer  with  that  of 
the  manufacturer;  must  you  not  rather  contrast  the  farmer  with  the 
workingman  or  the  tradesman?  Must  you  not  compare  one  man  with 
one  man,  one  dollar's  capital  with  one  dollar's  capital,  not  one  man  with 
the  combined  productiveness  and  vital  force  of  two  hundred  well-trained 
men?  The  manufacturer  makes  money  not  only  from  his  wares,  but 
from  his  workmen.  Men  are  part  of  his  capital,  which,  by  superior  tact 
and  skill,  he  makes  productive.  The  farmer  has  only  his  wares  to  sell. 
Compare  the  average  John  who  went  to  the  city  with  the  average  John 
who  stayed  on  the  farm,  and  the  farmer  will  not  sufifer  thereby.  And  the 
average  Jane — well  when  John  went,  Jane  went,  too! 

Wo  must  remember,  too,  that  the  farmer's  business  is  generalized.  The 
farmer  is  proprietor,  capitalist,  warehouseman,  employer,  laborer,  all  in 
one.  The  business  man  is  a  specialist,  and  meets  competition  at  one 
point.  The  farmer  meets  competition  upon  all  sides.  One  man  cannot 
be  four  or  five  men  with  advantage  to  himself. 

All  the  shifting  unrest  of  this  transition  period  was  intensified  by 
the  sudden  opening  of  the  virgin  lands  of  the  West.  The  great  new 
country  must  be  settled,  and  lands  which,  had  they  been  in  the  East, 
would  have  been  worth  one  hundred  dollars  an  acre,  were  almost  forced 
upon  the  home-seeker.  This  came  at  a  tfme  when  the  armies  of  the 
Civil  War  were  disbanding,  and  hundreds  of  men  who  had  no  ties  of 
land  or  business  hastened  to  the  country  beyond  the  Mississippi.  The 
result  was  that  the  eastern  country  was  again  drained  of  its  young  men 
and  its  capital,  and  the  West  was  settled  too  rapidly  for  its  own  good. 
Speculation,  which  is  wont  to  precede  the  agricultural  occupation  of  the 
country,  became  a  passion.  It  was  an  experimental  era,  and  experi- 
menters rarely  make  money.  Men  took  up  too  much  land.  The  markets 
were  far  removed.  Only  the  staple  products  could  be  grown.  The 
vagaries  of  the  climate  were  not  well  understood,  and  in  the  absence  of 
judicious  management  of  his  conditions,  and  in  the  presence  of  many 
circumstances  beyond  his  control,  the  farm^^r  either  produced  enormous 
crops  or  almost  failed.  Such  unstable  and  unpredictable  results  pro- 
duce unrest.  The  mortgages  of  the  speculative  era  matured,  and  the 
over-stimulated  town  collapsed.  The  crisis  has  come;  and  since  manu- 
facturing interests  are  small,  agriculture  takes  the  brunt.  It  is  the  natur- 
al re«nlt  of  over-development,  of  too  rapid  and  too  fictitious  settlement. 
The  discouragements  may  be  very  great;  but  although  there  are  various 
emoirents,  which  may  soothe  and  pacify,  the  only  complete  healer  is 
Time!  *  ^ 
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Great  movements  and  readjustments  similar  to  these  are  frequent  in 
nature.  They  follow  in  the  wake  of  man.  There  is  universal  and  intense 
struggle  for  existence.  Any  plant  or  animal  left  wholly  to  itself  would 
cover  in  a  few  years  all  that  part  of  the  earth  in  which  it  can  live;  and 
thereupon  there  would  arise  a  fierce  conflict  with  itself.  But  there  are 
thousands  upon  thousands  of  plants  and  animals,  each  intent  upon  one 
purpose  of  perpetuating  its  kind.  Clear  off  the  forest,  and  how  quickly  the 
pokeweeds  and  thistles  spring  for  the  opening,  and  how  intense  the 
conflict!  New  countries  abound  in  such  readjustments.  The  early  New 
England  had  its  scourge  of  caterpillars,  our  own  Northwest  has  its 
liussia  thistle,  Australia  its  rabbits,  Jamaica  its  mongoose,  the  Pampas 
their  cardoons,  and  Egypt  had  its  plagues;  and  every  farm  repeats  the 
story  on  a  smaller  scale.  After  a  time  the  readjustment  comes,  equil- 
ibrium is  again  established,  the  invasion  of  the  Canada  thistles  is 
checked,  and  the  Junegrass  covers  the  battle  ground  with  a  mantle  of 
victory. 

There  was  an  economic  equilibrium.  One  hand  served  the  other.  A 
cloud  appeared  upon  the  eastern  horizon,  and  as  its  outlines  became  dis- 
tinct, it  was  seen  to  be  twain,  and  each  half  matured  into  a  hurricane 
^-one  part  of  the  great  industrial  awakening  following  the  era  of  inven- 
tion, the  other  change  of  place  or  migration  resulting  in  the  opening 
of  the  vast  West  and  of  the  uttermost  parts  of  the  earth.  The  new  enter- 
prises— manufacture  and  its  train — fitted  themselves  to  the  new  condi- 
tion because  Ihpy  were  new,  but  agriculture — oldest  of  arts,  stereotyped 
and  haidened  by  the  traditions  of  centuries — agriculture  went  under  the 
wave,  and  she  is  just  now  emerging,  dripping  with  the  tears  of  her  sor- 
rows, but  with  her  face  towards  the  rising  sun! 

JI — THE   PttESENT   STATUS. 

We  come,  now,  to  this  new  birth,  to  this  time  of  hope  in  knowledge 
and  science; — and  what  of  the  future?  We  may  not  prophesy  until  we 
take  account  of  our  present  status.  Are  the  conditions  of  agriculture 
so  bad  as  they  have  been  pictured  to  be?  No,  not  to  my  thinking.  There 
are  unusual  hardships  in  regions  where  there  have  been  unusual  dis- 
turbances, but,  as  a  general  statement,  the  farmer  is  as  well  off  as  any 
citizen  who  expends  an  equal  amount  of  capital  and  effort;  and  if  he  is 
not,  the  remedy  is  not  complaint  nor  recrimination,  but  an  earnest  and 
patient  effort  to  undo  the  wrong.  This  cry  of  the  hardships  of  agricul- 
ture is  not  new.  Its  refrain  wails  throughout  history.  The  husbandman 
is  at  first  the  maker  of  society;  as  the  sacial  condition  becomes  complex- 
he  becomes  a  serf,  then  a  peasant,  and  finally,  in  America,  a  landholder 
and  an  enfranchised  citizen.    Virgil  sketched  this  evolution: 

••For  ere  Jove*s  day.  no  liind  the  land  compeUed, 

Nor  might  he  stabllsh  a  landmark,  nor  divide 
His  holding  from  his  fellows;  but  all,  as  one, 

Wrought  without  question,  and  the  earth  satisfied 
Richly  their  needs.    Now  those  old  days  are  done; 

Jove  to  the  serpent  his  black  poison  gave. 
Bade  the  wolf  prey,  and  lifted  the  angry  wave. 

And  he  smote  from  the  trees  their  honey-dew,  and  hid 
The  fire  in  the  rock,  and  the  running  rivers  of  wine 

Shut  in  strait  channels.    And  all  these  things  he  did, 
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That  man  hinlself,  by  pondering,  might  divine 

All  mysteries,  and,  In  due  time,  conceive 
The  varying  arts  whereby  we  have  leave  to  live;— 

♦         ♦♦♦♦♦♦♦* 

Yet  even  upon  the  grain  fell  plagues  ere  long, 
Mildew  defiled  the  stalks,  and  everywhere 
The  barbed  thistles  gathered  In  lawless  throng, 
Till  villainous  weeds  displaced  the  harvest  there 

Caltrops  and  cleavers,  darnel,  wild-oats  forlorn. 
Darkened  the  gracious  glistening  of  the  corn." 

Pliny  lamented  the  decline  of  fertility  of  the  land,  and  suggested  the 
cause  to  be  the  decline  in  the  skill  and  intelligence  of  the  farmer.  The 
cause  was,  *'we  have  every  reason  to  believe,  that  in  those  days  the  lands 
were  tilled  by  the  hands  of  generals  even,  the  soil  exulting  beneath  a 
plough-share  crowned  with  wreaths  of  laurel,  and  guided  by  a  husband- 
man graced  with  triumphs;  whether  it  is  that  they  tended  the  seed  with 
the  same  care  that  they  had  displayed  in  the  conduct  of  wars,  and  mani- 
fested the  same  diligent  attention  in  the  management  of  their  fields  that 
they  had  done  in  the  arrangement  of  the  camp,  or  whether  it  is  that 
under  the  hands  of  honest  men  everything  prospers  all  the  better,  from 
being  attended  to  with  a  scrupulous  exactness.  *  ♦  *  But  at  the  pres- 
ent day  these  same  lands  are  tilled  by  slaves  whose  legs  are  In  chains^ 
by  the  hands  of  malefactors  and  men  with  a  branded  face!" 

Our  own  country  has  had  similar  history.  A  hundred  years  ago, 
Deane  wrote  of  the  agriculture  of  New  England:  "The  alarming  effect  of 
the  present  low  state  of  husbandry  is,  that  we  are  iiecessitated  to  import 
much  of  our  food  and  clothing,  while  we  are  incapable  of  making  propor- 
tionate remittances  in  the  produce  of  the  soil,  or  in  anything  else." 

An  English  traveler  wrote  of  us  in  1801,  that  **land  in  America  affords 
little  pleasure  or  profit,  and  appears  in  a  progress  of  continually  afford- 
ing less.  *  ♦  ♦  ♦  Land  in  New  York,  formerly  producing  twenty- 
bushels  to  the  acre,  now  produces  only  ten.  ♦  ♦  ♦  Little  profit  can 
be  found  in  the  present  mode  of  agriculture  of  this  country,  and  I  appre- 
hend it  to  be  a  fact  that  it  affords  a  bare  subsistence.  ♦  ♦  ♦  Decline 
has  pervaded  all  the  states." 

We  dwell  upon  the  time  when  presidents  were  taken  from  the  farm 
and  returned  to  it  with  joy.  We  recall  the  beautiful  rural  simplicity 
of  Cincinnatus  and  the  many  noble  Romans,  and  of  Washington  and 
Jefferson;  and  since  these  instances  do  not  recur,  we  lament  a  decline. 
We  should  remember,  however,  that  the  young  Washingtons  now  go  to 
the  city  to  learn  a  thousand  thinjfs — alack,  that  some  of  the  things  art- 
so  little  woith  the  learning — of  which  their  elders  never  dreamed.  There 
was  little  else  than  the  farm  to  which  one  might  retire  in  those  da\>. 
In  Washington's  time,  the  trinity  of  opportunity  lay  in  agriculture,  the- 
oloj^y  and  war.  The  two  first  books  npcm  American  agriculture  w«Mi» 
written  by  ministers.  There  seems  to  have  been  a  decline  in  all  these 
worthy  occupations,  and  books  on  agriculture  are  new  written  by  cranks 
and  professors. 

It  is  really  fallacious  to  compare  the  prosperity  of  this  generation 
with  that  of  the  one  before  it.  The  farmers  of  that  time  were  happy 
largely  because  they  knew  nothing  better;  now  many  of  them  are  un- 
happy because  they  cannot  attain  the  things  which  are  far  beyond  their 
n*acb.  My  older  hearers  know  that  the  amenities  cf  the  farmer's  life  have 
increased  a  hundred  fold  within  a  generation.  Digitized  by  VniJijylC 
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Let  me  call  your  attention  to  the  fact  that  there  are  various  kinds  of 
wealth.  One  type  is  the  bank  account;  another  is  sweet  contentment, 
peace  of  mind,  and  joyous  living.  The  latter  is  none  the  less  real  be- 
cause it  cannot  be  figured  up.  Every  man  sooner  or  later  feels  the  need 
of  it.  He  may  not  need  it  in  the  morning,  but  the  need  and  the  desire 
lome  as  certain  as  the  sun  reaches  the  zenith,  and  it  is  the  only  solace  at 
sunset.  This  is  no  idle  fancy,  else  why  do  the  manufacturer  and  the 
merchant  long  for  a  country  home,  and  why  do  so  many  men  come  back 
to  the  farm  when  the  years  have  cooled  their  heads?  The  farmer's 
wealth  is  not  the  city  man's  wealth.  It  is  not  of  the  kind  that  feeds  am- 
bition and  makes  display.  Farming  does  not  make  men  wealthy  in  gold ; 
but  it  may  make  them  comfortable  and  happy.  It  is  a  pernicious  eviU 
this  custom  of  measuring  a  farmer's  success  by  the  money  he  has.  A 
large  part  of  his  wealth  is  in  the  daily  living.  We  are  measuring  agri- 
culture by  wrong  standards.  Here  is  a  realm  of  living  which  lies  beyond 
gross  ambition,  beyond  the  greed  of  wealth,  a  place  where  unselfish 
patriotism  may  grow  unchecked.  "  The  future  must  see  comparatively 
fewer  coIoFsal  fortunes  and  more  financial  thrift  in  the  commonality  of 
the  people.  There  is  certain  to  be  great  change  in  society  by  means 
of  gradual  evolution,  and  those  pursuits  which  are  most  conducive  to 
useful  and  contented  lives  are  certain  to  exert  greater  and  greater  in- 
fluence. Give  the  farmer  some  leisure  in  which  to  think,  and  then  give 
him  a  desire  to  think,  and  the  farm  is  no  longer  an  inuendo.  But  at  the 
present  time  the  farmer  may  be  addressed  too  often  in  the  language  of 
Ulysses  to  Laertes:  "Great  is  thy  skill,  O  father!  Great  thy  toil.  On 
every  plant  and  tree  thy  cares  are  shown;  nothing  neglected  but  thyself 
alone!" 

You  may  think  this  good  teaching  for  Sunday,  but  it  will  not  raise 
bread  and  butter  for  the  week  days.  You  tell  me  that  the  farmer  cannot 
make  his  expenses,  and  cite  me  to  wheat  at  seventy-five  cents  a  bushel.  If 
the  farmer  cannot  grow  wheat  and  live,  he  should  certainly  spare  him- 
self the  effort;  but  it  may  be  profitable  to  examine  this  question,  for  it 
is  the  one  most  frequently  cited  in  support  of  the  assumption  of  an 
agricultural  disease.  The  Cornell  University  estate  was  a  run  out  hill 
farm  not  many  years  ago,  advertising  its  shame  by  fields  of  ox-eye 
daisies.  It  has  had  no  "fancy"  treatment,  and  only  small  applications 
of  concentrated  fertilizers;  but  it  has  had  most  skillful  management. 
For  fifteen  years  the  average  wheat  crop  upon  the  regular  fields  of  the 
farm  has  been  thirty-six  bushels  per  acre,  and  the  cost  of  growing  and 
securing  an  acre  of  wheat  has  run  from  twelve  to  fifteen  dollars.  As- 
suming a  price  of  seventy-five  cents  a  bushel — which  is  under  the  aver- 
age— the  return  from  the  prrain  is  twenty-seven  dollars.  Straw  sells 
readily  in  central  New  York  for  five  dollars  per  ton,  and  the  averajre 
is  t\^o  tons  to  Ihe  acre.  Here  is  an  average  income  of  thirty-seven  dollars 
earned  by  the  expenditure  of  thirteen  dollars,  and  the  capital  stock  grows 
better  for  the  using.  Adjacent  land,  of  the  same  original  quality,  can  be 
bought  for  thirty  dollars  and  forty  dollars  an  acre,  or  for  less  than  twice 
the  net  earnings  of  any  year.  Two  men.  with  modern  implements,  can 
perform  the  regular  work  upon  a  hundred  acre  grain  farm.  If  sixty 
acres  are  in  wheat,  there  may  be  an  average  net  earnincr  of  |1,440:  leav- 
ing forty  acres  for  other  uses,  from  which  the  incidental  produce  should 
buy  the  incidental  necessities.    This  is  an  unusual  case  only  because  of 
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the  unusual  average  yields,  but  other  men  should  get  approximately 
these  yields  if  they  know  how  to  raise  wheat.  I  venture  that  there  is 
no  legitimate  commercial  business  which  is  capable  of  yielding  a  greater 
income  on  the  capital  and  time  invested  than  the  raising  of  wheat  in 
central  New  York.  Dakota  does  not  compete  with  the  New  Yorker 
who  raises  thirty-six  bushels  to  the  acre! 

The  secret  of  the  whole  matter  is  raising  more  wheat  for  less  money, 
and  then  the  securing  of  sufficient  land  to  produce  the  desired  income. 
This  raises  several  serious  questions,  and  brings  us  at  once  to  the  very 
heart  of  the  current  discussions  respecting  the  agricultural  depression. 
There  is  said  to  be  an  overproduction  of  wheat.  If  there  is,  surely  the 
only  remedy  is  to  grow  less  wheat;  and  the  lesser  production  will  come 
when  the  price  falls  to  a  certain  point.  The  whole  question  of  produc- 
tion and  demand  is  a  relative  one,  and  it  may  be  expected  to  regulate 
itself  in  the  long  tun  by  the  natural  laws  of  supply  and  demand.  This 
is  not  an  agricultural  question,  but  a  commercial  one.  It  arises  in  con- 
nection with  every  manufactured  product  as  well  as  with  wheat.  In  like 
way,  the  number  of  farms  and  farmers  will  regulate  itself;  and  this  fact 
takes  the  point  from  the  customary  calculations  which  predict  the  time 
by  comparing  the  increase  of  population  with  the  number  of  farms,  when 
it  is  expected  that  consumption  will  overtake  production  and  the  farmer 
will  be  prosperous.  You  may  cite  me  to  the  fact  that  capital  in  farms  is 
ie^^s  flexible  thin  in  m«nii factories,  and  that  lands  cannot  readily  change 
hands;  but  I  reply  that  while  the  land  itself  is  a  comparatively  fixed  in- 
vestment, the  kind  of  products  which  one  shall  produce  is  more  flexible 
than  in  other  businesses.  There  cannot  be  permanent  overproduction. 
Society  is  a  self-sustaining  organism.  If  agriculture  adjusts  itself  to 
new  conditions  more  slowly  than  other  interests  do,  the  adjustment 
nevertheless  must  come. 

An  important  point  to  consider  in  this  connection  is  the  fact  that  a 
relative  overproduction  presses  hardest  upon  the  poorest  farmers — upon 
those  who  are  raising  the  least  per  acre  and  who  are  thereby  nearest  the 
verge  of  collapse.  The  man  who  grows  thirty-six  bushels  of  wheat  to  the 
acre  may  keep  at  the  business,  while  the  man  who  grows  twenty  bushels 
goes  to  the  wall. 

The  complaint  of  overproduction  is  often  only  a  misinterpretation  of 
a  misunderstanding  of  the  market,  and  a  consequent  inability  to  sell, 
or  it  may  be  the  measure  of  the  inferiority  of  the  product.  I  know  a 
farmer  who  last  year  grew  one  hundred  bushels  of  potatoes  to  the  acre 
and  has  them  in  his  cellar  now.  Another  farmer  grew  three  hundred 
and  fifty  bushels  and  sold  them  from  the  field  for  eighty-two  dollars. 
The  man  who  raised  the  less  complains  of  over-production  and  now 
plants  beans:  the  man  who  raised  the  more  now  doubles  his  area.  The 
former  is  being  crowded  out  in  the  inevitable  struggle  for  existence,  and 
agriculture  will  be  the  gainer  when  he  moves  to  town.  There,  under 
the  hand  of  an  employer,  he  may  succeed.  He  is  of  no  use  on  the  farm 
except  as  a  hireling.  It  is  the  pinch  of  necessity  which  is  clarifying  the 
country. 

We  have  been  taught,  I  fear,  that  agriculture  has  some  Divine  right 
which  other  occnpations  have  not.  We  must  not  deceive  o'urselves.  Every- 
thing must  ultimately  stand  on  its  merits.  Our  civilization  is  one  thing, 
one  structure,  in  which  all  the  parts  are  working  together  for  the  good  of 
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man.  It  stands  upon  a  tripod  of  industries,  agriculture,  manufacture, 
transpcrtation.  We  need  no  class  legislation.  We  cannot  stem  the  tide 
which  rises  from  the  nature  of  things  and  which  carries  all  human  en- 
<leavor  upon  its  bosom.  We  may  only  change  the  ripples  which  here  and 
there  play  over  the  surface  and  obscure  the  mighty  under-current.  And 
^8  for  agriculture — it  must  pay,  for  there  must  be  agriculture! 

The  example  of  the  wheat  farm  brings  up  another  vital  question — 
the  amount  of  capital  invested  in  the  ordinary  farm.  One  hundred  acres 
of  average  farm  land  in  the  eastern  states  is  worth  four  thousand  to  five 
thousand  dollars.  The  equipment  is  worth  one  thousand  dollars  more. 
TJpon  this  investment  of  six  thousand  dollars,  the  farmer  lives  in  sub- 
stantial comfort  and  rears  a  family;  and  he  often  lives  upon  half  this 
capital.  His  productive  labor  is  comprised  within  eight  or  nine  months 
of  the  year.    What  other  form  of  investment  shows  a  like  return? 

You  inay  grant  this,  but  reply  that  if  the  farm  is  mortgaged  the  inter- 
est takes  the  bread  from  the  children's  mouths.  The  same  remark  ap- 
plies to  any  business.  Mortgages  are  sometimes  indicative  of  agricul- 
tural hardships  and  sometimes  not.  The  farm  mortgage  is  commonly 
misunderstood.  In  the  West,  as  already  indicated,  it  is  often  the  legiti- 
mate offspring  of  speculation  and  over-development;  and  the  luortimge 
was  given  on  a  rising  market  and  is  being  paid  on  a  falling  market. 
While  the  result  is  serious,  it  cannot  be  cured  in  a  day.  It  will  right 
itself  only  with  time.  The  present  stringency  is  making  investors  cau- 
tious in  loaning  upon  real  estate,  and  farm  mortgages  may  be  expected, 
therefore,  to  be  fewer  and  smaller  in  the  immediate  future.  In  the  East, 
the  question  of  mortgages  upon  farms  is  not  essentially  different  from 
the  general  question  of  doing  business  upon  borrowed  capital.  Many 
of  the  mortgages  represent  the  purchase  money  of  the  farm,  and  are  car- 
ried decade  by  decade,  and  possibly  even  generic tion  by  generation. 
Most  of  the  business  of  the  world  is  done  upon  credits.  If  the  merchant 
trades  upon  borrowed  capital,  ^hy  may  not  the  farmer  plow  upon  bor- 
rowed capital?  The  chief  difference  in  the  result  has  been  tluU  the 
merchant  foresees  a  downfall  and  gradually  works  into  another  busi- 
ness or  prepares  to  assuage  the  blow;  the  farmer  hopes  against  hope, 
maintains  the  same  methods,  stands  the  same  ground,  until  the  sheriff 
sells  him  out. 

Statistics  of  mortgages  must  be  studied  with  the  greatest  caution,  for 
it  is  a  fact  that  many  mortgages  which  have  been  paid  never  have  been 
'discharged;  and  thereby  they  remain  upon  the  records.  The  greater  thfe 
number  of  mortgages  in  any  community,  the  more  emphatic  the  evi- 
dence of  business  done  upon  a  credit  basis.  Mortgages  are  evidences  of 
faith  in  the  paying  power  of  farming. 

III. — THE    REAPJUSTMENT. 

We  have  seen  that  the  agricultural  question  is  an  old  one;  but  the 
ills  of  former  times  were  chiefly  those  of  poor  farminc:  and  bnd  social 
order.  Our  present  ills  are  poor  farming  plus  maladjustment  to  a 
transition  period  in  the  history  of  the  world.  Is  there  any  evidence  that 
readjustment  is  taking  place?  I  think  that  the  evidences  are  abundant. 
We  have  all  seen  them,  but  have  too  often  interpretated  them  to  be  evi- 
dences of  disease  and  decline.    We  must  first  understand  the  movements 
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of  the  time  and  then  consider  that  agriculture  has  no  absolute  or  fixed 
methods  or  standards.  We  mourn  the  evidences  of  departure  from  the 
good  old  ways,  but  we  should  rather  rejoice  in  the  thought  that  ways- 
which  are  adapted  to  one  generation  are  not  necessarily  adapted  to  the 
next. 

1.  The  first  and  most  striking  evidence  of  the  readjustment  is  change 
of  place  of  population.  We  have  already  considered  it.  We  have  now 
only  to  remark  that  the  city  is  the  place  in  which  one  is  to  attain 
those  acquirements  which  we  call  culture.  It  is  a  hopeful  thing 
that  so  many  of  our  people  desire  this  culture.  Would  that  they 
might  all  go  to  the  city  for  a  time!  liut  the  artificialism  or 
conventionalism  of  the  city  excites  the  nerves  and  chokes  the  sensi- 
bilities; and  there  is  now  a  marked  tendency,  at  least  in  the 
East,  for  persons  to  move  countryward.  There  has  thus  arisen  what 
Ward  has  called  a  ruralization  of  the  city,  and  an  urbanization  of  the 
country.  The  country  is  most  appreciated  by  the  best  minds.  Capital, 
is  slowly  crawling  back  to  the  country  here  and  there.  The  flood  tide  has 
passed  its  full  and  the  ebb  is  now  setting  in.  This  migration  cityward, 
of  which  we  have  feared  so  much,  is  the  very  force  which  will  unify  our. 
people  and  vitalize  our  democracy. 

The  ebb  tide  is  setting  back  from  the  great  West.  The  prairie  schooner, 
lound  for  the  setting  sun,  has  been  laid  upon  the  dry  dock,  and  the  move- 
ment is  eastward  rather  than  westward.  People  are  gradually  out- 
growing the  habit  of  moving.  It  is  the  second  settlement  of  a  country 
which  makes  for  its  permanent  progress.  Farmers  upon  virgin  lands  are- 
often  robbers.  They  unlock  the  storehouse  made  pregnant  with  the  ac- 
cumulations of  centuries,  take  the  gold  and  silver  and  the  precious  stones, 
and  hurry  on  for  new  conquests.  By  and  by  they  come  back  and  delve 
out  the  lead  and  the  iron,  and  apply  science  and  skill  where  before  they 
used  hammer  and  dynamite.  English  land  is  more  productive  now  than 
it  was  in  the  days  of  William  the  Norman.  Our  eastern  hills  are  not 
dead:  they  only  wait  for  science.  And  this  very  day  New  York  has  better 
farms  and  better  farmers  and  a  safer,  and  thereby  a  better  agricultural 
status  than  it  ever  had  before!  They  tell  me  that  the  wheat  lands  of  the 
great  West  can  no  longer  raise  wheat.  The  sooner  the  fury  of  the  gale  is 
vpent,  the  sooner  will  fall  the  gentle  shower! 

2.  The  unequal  development  of  different  parts  of  the  country  is  a  sign 
J»f  the  effort  at  adjustment.  New  England  suffered  because  its  granite 
hills  were  too  expensive  of  cultivation,  and  its  water  powers  and  its 
urban  population  invited  manufacture.  The  great  West  suffered  because  " 
<  f  too  rapid  settlement.  The  great  South  has  not  yet  recovered  from  the 
effects  of  war  and  the  complete  overturning  of  its  social  system.  Special 
localities  here  and  there  suffer  for  special  and  local  reasons.  Time  is 
slowly  healing  the  wounds. 

3.  The  abandonment  of  eastern  farms  is  a  direct  adjustment  to  the 
times.  These  lands  are  comparatively  unproductive,  and  the  cost  of 
working  them  is  great.  Yet  they  are  capable  of  yielding  a  small  profit 
per  acre,  and  it  is  only  a  question  of  how  many  acres  a  man  shall  have, 
to  produce  the  living  which  he  desires.  The  abandoned  farms  are  often 
bought  by  ( ily  people  for  country  homes,  but  they  are  also  being  pur- 
chased by  farmers  for  grazing  ranges.  Many  of  them  will  some  day 
<'ome  :  g.fn  into  a  thorough  state  of  cultivation.    There  is  a  segregation^. 
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in  many  localities,  of  the  smaller  holdings  into  comparatively  large  ones. 
This  movement  is  comparable,  to  my  mind,  to  the  segregation  of  small 
factories  into  large  ones,  and  instead  of  causing  alarm,  it  should  be 
looked  upon  as  the  natural  and  logical  result  of  new  economic  and  social 
conditions.  We  are  apt  to  let  feelings  of  sentiment  influence  us  when 
farms  change  hands,  while  only  commercial  instincts  are  aroused  by 
changes  in  manufacturing  or  mercantile  business. 

The  segregation  of  estates  in  various  localities,  has  led  to  the  fear 
that  we  are  approaching  a  system  of  landlordism,  but  we  must  not  for- 
get that  upoxi  the  more  fertile  lands  and  near  the  markets,  farms  tend  to 
grow  smaller  and  the  sytJtem  of  management  to  become  more  intensive. 
The  absence  of  the  entailment  of  estates  and  the  presence  of  popular 
suffrage  may  be  expected  to  be  permanent  safeguards  against  land- 
lordism; but  I  shall  be  glad  of  the  time  when  capital  and  skill  shall 
direct  large  rural  enterprises  in  the  remoter  parts  of  the  country.  This 
has  no  bearing  upon  the  peasantry  question  which  so  njany  prophesy 
will  come  upon  us,  for  the  necessary  element  of  peasantry  is  not  small 
holdings,  but  social  conditions.  What  the  final  outcome  of  farm  hold- 
ings is  to  be  I  do  not  know.  I  only  know  that  competition  will  increase, 
that  great  new  problems  will  arise,  and  that  the  world  is  growing  wiser. 
The  civilization  of  the  coming  centuries  will  not  be  the  civilization  of 
today,  and  we  must  not  attempt  to  prognosticate  it  by  the  ideals  of 
today.  One  part  of  that  great  organism  will  be  agriculture,  but  how 
great  a  part  must  be  left  to  the  future. 

4.  Another  proof  of  the  reconstruction  of  agriculture  is  the  growth 
of  specialization,  and  in  particular  the  evolution  of  horticulture.  The 
production  of  bread  stuffs  and  other  necessities  must  be  regulated  by 
the  demand,  but  I  hold  it  to  be  good  economics  to  say  that  in  the  luxuries 
and  the  amenities  the  supply  creates  the  demand.  Here  is  one  great 
check  from  drifting  into  peasantry — the  possibility  of  maintaining  one's 
self  upon  a  small  holding  while  still  retaining  one's  autonomy  in  the 
economic  and  social  structure.  Upon  the  one  hand,  therefore,  I  look  for 
segregation  of  estates  and  large  area  farming,  and  upon  the  other  fo/ 
division  of  estates  and  small  area  farming.  In  any  case,  we  need  to  heed 
V'irgil'S  advice: 

"And  ho\<'SO  broad  the  acres  of  thy  desire, 
The  few  are  better  for  tiUage." 

5.  Still  another  proof  of  this  readjustment  of  agriculture  to  the  new- 
time  civilization  is  the  sequestration  of  the  district  school.  The  old  red 
school  house  on  the  corner,  flanked  by  the  woods  and  the  fields  of  corn, 
battered  and  scarred  by  generations  of  scholars,  the  arena  of  the  mighty 
intellectual  combats  of  the  lyceum,  the  paragon  of  knowledjjje — how  wt* 
love  it!  How  memory  reverts  to  the  master  with  his  unimpeachable 
wisdom  and  his  unescapable  rod?  How  the  boys  and  girls  romp  again 
al<mg  the  roads  and  over  the  fields!  The  years  have  dimmed  the  pictmv 
only  to  make  the  few  colors  stand  out  more  clearly,  and  we  cherish  the 
incidents  because  our  feet  are  so  rapidly  carrying  us  down  to  the  sun- 
set. 

But  the  finger  of  time  is  laid  upon  the  old  red  school  house,  and  its 
days  are  numbered.  Not  all  the  boys  are  needed  on  the  farm  any  more. 
We  have  mowing  machines  and  riding  plows,  and  one  man  does  the 
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work  of  ten  men  and  does  it  better;  and  when  the  boys  are  not  needed 
the  girls  are  not  needed  either.  There  are  too  few  scholars  now  to  main- 
tain the  inspiratipn  of  the  school,  and  we  cannot  afford  the  best  of 
teachers.  In  the  towns  the  schools  are  growing  better,  and  the  district 
school  cannot  compete. 

Shut  up  the  old  red  school  house!  It  is  a  milestone  in  our  progress,, 
but  milestones  are  dead.  Shut  up  the  old  red  school  house!  The  hamlet 
school  is  the  rural  school  of  the  future,  and  it  will  be  the  guiding  star 
to  our  children's  lives  as  the  district  school  has  been  to  ours.  If  the 
country  is  wide,  hire  a  man  and  team  to  gather  in  the  children  from 
far  and  near.  Bring  them  to  the  school:  we  cannot  longer  take  the 
school  to  them.  Let  us  fall  in  with  the  movement  of  the  time.  We  can- 
not stop  it  if  we  would:  we  can  make  it  serve  us  if  we  will.  We  must 
not  let  our  theories  of  what  ought  to  be,  obscure  the  importance  of  what 
is. 

IV  —THE  REMEDY. 

There  are  ills  now,  as  there  always  have  been.  Land  often  bears  an 
undue  proportion  of  taxation,  transportation  rates  are  not  always  just^ 
immigration  keeps  our  economic  conditions  in  a  ferment,  the  tariff  is  un- 
stable and  not  always  helpful,  there  are  combines  which  speculate  upon 
farm  produce,  there  is  often  great  difficulty  in  reaching  the  consumer^ 
the  rural  delivery  of  mails  is  not  consummated,  legislators  play  upon  the 
prejudices  of  the  farmer,  railroads  often  have  been  developed  at  expense 
of  highways;  but  the  greatest  ills  are  poor  farming  and  poor  farmers. 
Hide  along  any  railroad  or  highway  and  point  out  the  farm  which  is 
producing  all  that  it  might!  How  many  farms  are  well  farmed?  One 
in  ten?    I  fancy  not  one  in  a  huudred. 

How  may  a  farmer  farm  better?  High  prices  make  shiftless  farmers. 
High  prices  opened  the  West  before  its  time.  High  prices  robbed  the 
land  of  its  virgin  strength  and  then  run  away.  The  crisis  is  now  on, 
and  it  will  not  lift  of  itself  nor  by  legislation.  The  remedy  is  evolution. 
Evolution  is  progress,  and  progress  is  possible  only  with  education.  The 
difficulties  will  vanish  with  the  evolution  of  the  farmer,  by  natural 
means  and  by  social  and  legislative  forces  which  he  will  set  at  work. 
They  tell  us  that  the  farmer  will  be  prosperous  next  year  or  in  the  coming 
administiation,  or  under  free  trade  or  of  protective  tariff.  Do  not  believe 
it!  The  tariff  appeals  to  the  purse;  education  appeals  to  the  man!  Evolu- 
tion must  be  from  within  outwards,  or  from  below  upwards.  It  is  futile 
to  attempt  any  permanent  evolution  by  working  upon  the  evidences  of 
an  agricultural  decline.  We  build  nothing  by  beginning  on  top,  except 
wells,  and  they  are  apt  to  bury  us.  It  is  the  farmer  which  makes  agri- 
culture, and  it  is  the  farmer,  therefore,  with  whom  amelioration  must 
begin. 

The  one  salvation  of  agriculture,  therefore,  is  education.  By  educa- 
tion I  mean  education,  not  the  dispensing  of  facts.  The  mental  stature, 
like  the  moral  and  the  physical,  is  a  creature  of  growth.  We  must  give 
the  man  broad  and  generous  prineipl(  s  which  make  him  a  man,  whether  it 
makes  him  a  farmer  or  not.  It  is  better  for  him  to  know  how  and  why 
a  clod  holds  its  moistnn*  than  to  know  Tvhole  systems  of  irrigation.  It 
is  more  profitf^ble  for  him  to  know  why  we  till  than  to  know  all  the 
dates  and  methods  and  tools  for  all  the  crops.    Give  a  man  principles, 
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and  he  will  apply  them  for  himself.  Give  a  man  a  place  to  stand,  and 
he  will  move  the  world.  Facts  are  trivial  as  facts.  They  do  not  open 
the  eyes  of  the  blind,  nor  kindle  the  soul  with  enthusiasm.  We  are 
slaves  to  facts.  Wake  a  man  up.  Shake  out  localisms  and  prejudices. 
Inspire  him.    Set  him  at  work.    Send  him  on  his  mission  with  joy. 

I  would  not  make  a  man  a  farmer.  We  have  too  many  perfunctory 
farmers  now.  But  I  would  take  a  man  from  the  farm  and  educate  him. 
The  man  must  follow  his  genius.  Time  will  sift  and  settle  the  vocations 
of  men.  I  would  love  to  educate  my  man  in  an  agricultural  college  for 
thereby  I  should  hope  that  he  would  develop  a  sympathetic  attitude 
towards  agriculture.  We  count  with  pride  the  graduates  of  our  agricul- 
tural colleges  who  are  farmers.  I  am  thankful,  also,  for  those  who  are 
not  I    Men  are  more  than  farmers! 

Will  the  farmer  educate  himself?  He  must!  Those  who  will  not,  will 
drop  behind  in  the  conflict.  Not  every  farmer's  boy  is  made  of  stuff 
that  fits  him  to  grasp  a  liberal  education.  Perhaps  ten  per  cent  is  all 
that  we  can  hope  to  reach  now.  We  do  not  make  rails  from  pepperidge 
or  basswood! 

We  can  hope  something  from  the  present  farmers,  but  much  more 
from  the  coming  generation.  We  must  begin  with  the  children,  where 
ideas  are  plastic,  and  prejudices  are  unformed,  and  then  open  the  little 
minds  to  nature  and  to  truth.  We  cannot  teach  agriculture  in  the  pri- 
mary schools  any  more  than  we  can  teach  law  or  medicine;  but  we  can 
teach  the  child  to  see  and  to  infer.  He  can  understand  a  flower,  he  can 
see  the  bee  as  it  sips  the  nectar  and  then  hums  away,  full  of  the  riotous 
joy  of  living;  he  can  know  why  the  farmer  rolls  his  wheat  (which  is  more 
than  the  farmer  knows),  he  can  see  the  flight  of  the  bird  and  catch  a 
song  which  will  lie  in  his  memory  forever. 

The  rennaisance  of  agriculture  cannot  come  in  a  day.  From  Adam 
until  the  past  generation,  there  has  not  been  a  school  to  teach  agriculture. 
Untaught  for  centuries,  can  the  farmer  work  a  revolution  in  a  lifetime? 
If  he  will  not  come  to  us,  we  must  go  to  him.  Our  work  is  a  mission; 
and  like  all  missions,  its  success  is  measured  by  the  wisdom  and  the 
sympathy  of  the  missionary.  By  itinerary  schools,  readable  bulletins 
and  books,  correspondence  instruction,  personal  help,  we  can  reach  half 
the  farmers,  and  this  half  will  fertilize  the  other.  I  can  see  the  new  day 
*  coming  in  this  grand  old  State,  where,  one  day,  there  will  be  a  host  like 
an  empire.  I  can  hear  the  refrain  from  the  old  hills  of  New  York,  where, 
within  a  six-month,  there  have  been  reached  for  the  betterment  of  agri- 
culture 1,600  young  farmers,  10,000  teachers  and '25,000  children! 

We  need  not  farmers  so  much  as  we  need  men.  Educate  liberally  all 
men  and  women  who  are  fitted  to  receive,  and  educate  nature-ward  all 
those  who  live  in  the  country  or  who  have  rural  tastes.  Teach  that  all 
men,  whatever  their  vocation,  are  what  their  intellectual  and  moral 
stature  make  them  to  be.  Teach  that  our  civilization  is  a  self-supporting 
organism  in  which  every  trade  and  profession  lives  because  it  is  needed' 
and  because  it  deserves  to  live.    Then  I  have  no  fear  for  agriculture. 
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STATE    GRANGE. 

ANNUAL  MEETING  DECEMBER  8-11.   1896. 
[  Abstract  of  report  by  the  secretary,  Miss  Jennie  Buell,  June  30,  1897.  ] 

The  subordinate  Granges  of  Michigan  have  heartily  co-operated  with 
the  State  Grange  in  all  its  projects  for  advancing  organization  among 
people  of  the  rural  districts.  At  the  last  annual  meeting,  in  December, 
1896,  twenty  Granges  were  reported  as  having  been  added  to  the  working 
force  of  the  order  in  the  State  and  several  others  have  been  revived  or 
planted  since  that  date. 

A  marked  feature  of  the  year  is  the  discontinuance  of  the  Grange 
Visitor,  which  for  twenty-two  years  had  been  the  organ  of  the  Granges 
of  Michigan.  In  its  place  a  Grange  department  in  the  Michigan  Farmer 
is  edited  by  K.  L.  Butterfield,  the  Visitor's  last  editor. 

The  Grange  Fresh  Air  work  has  been  continued  under  the  energetic 
supervision  of  the  Woman's  Work  Committee.  Three  hundred  seventy- 
five  children  and  mothers  from  the  heated  districts  of  the  cities  have 
been  given  from  two  to  four  weeks'  vacation  in  country  homes. 

Patrons  have  attended  and  participated  in  all  the  Farmers'  Institutes 
held  in  the  State.  They  recognize  the  immense  educational  advantages 
involved  in  the  increased  appropriation  for  this  puri>ose  and  bring  to  the 
Institutes  their  own  experience  and  training  in  an  order  thoroughly 
-equipped  for  effective  organization. 

Subordonate  Granges  have  shown  their  appreciation  of  the  Traveling 
Libraries  by  eager  applications,  and  use  of  them  when  received. 

Go-operative  trade  contracts  are  now  made  with  reliable  dealers  in 
nearly  all  kinds  of  goods,  implements  and  wares.  This  line  of  Grange 
activity  is  one  that  has  long  been  practical lly  dormant  in  this  State  but 
is  now  a  promising  feature. 

The  last  session  of  the  State  Grange  was  much  occupied  with  legisla- 
tive questions,  as  is  commonly  the  case  on  the  *year  preceding  the  con 
vening  of  the  legislature.  The  executive  committee  was  directed  to 
select  from  the  measures  considered  a  limited  number  and  especially 
press  their  claims.  Accordingly  the  executive  committee  selected  cer- 
tain measures  as  being  in  the  interests  of  farmers,  and  advised  that  they 
"be  presented  to  the  legislature.  Later  in  the  session  it  seemed  advisabh* 
to  call  out  the  support  of  the  Grange  on  other  questions.  The  bills  known 
as  the  Anti-color,  to  Prevent  appeals  from  Justice  Courts  where  small 
amounts  are  involved,  Traveling  Library  Appropriation,  Farm  Institute 
appropriation,  and  continuance  of  Tax  Statistician,  Originated  with  the 
Grange  and  were  petitioned  for.  Other  measures  petitioned  for  by  the 
Grange  and  their  passage  urged,  were  the  Kinimis  county  salary  and 
the  Wagar  State  official  bills. 

The  bills  presented  in  the  legislature  to  repeal  the  mortgage  tax  law 
and  to  indirectly  establish  the  township  unit  school  system  were  suc- 
cessfully petitioned  against  by  the  Grange.  It  also  strenuously  opposecl 
the  repeal  of  the  law  providing  for  the  collection  of  farm  statistics  and 
«aw  the  bill  defeated. 
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More  than  one-half  of  all  the  Granges  in  the  State  were  represented 
on  the  Journals  of  the  House  and  Senate  during  the  legislative  session 
as  petitioning  in  respect  to  one  or  more  of  these  measures. 

The  close  times  have  been  prosperously  passed  by  Michigan  Granges 
and  they  safely  report  "Progress." 


ADDRESS    OF    MASTER,    GEO.    B.    HORTON. 

To  the  Representatives  of  tho  Order  of  the  Patrons  of  Husbandry  con- 
vened in  State  Grange: 

Onward  we  are  moving.  Years  seem  but  a  day.  Events  great  and 
small,  joyous  and  sad,  in  fast  succession  crowd  for  our  attention,  and 
so  absorb  us  that  we  little  realize  how  time  flies.  Once  more  we  meet 
in  the  interests  of  the  order  we  love  and  revere,  for  the  good  it  has  done 
and  is  destined  to  do  for  the  farmer  and  the  agricultural  interests  of  our 
country.  We  scarcely  realize  that  another  year  has  fled.  How  well  we 
remember  the  earnestness  and  enthusiasm  that  characterized  the  last 
State  Grange,  and  the  renewed  zeal  with  which  the  delegates  departed 
for  their  respective  homes,  determined  to  be  more  devoted  workers  in  the 
Grange  vineyard.  The  deliberations  of  the  State  Grange  should  impress 
each  and  every  delegate  with  the  great  importance  of  the  order  at  large. 
They  are  here  led  to  see  and  realize,  as  never  before,  the  magnitude  and 
grandness  of  its  work.  The  new  fires  thus  kindled  should  spread  out  to 
all  parts  of  our  State  to  warm  and  invigorate  to  extra  effort  the  thousands 
who  form  our  membership.  Thus  we  see  the  great  importance  of  our 
coming  together.  Sister  and  brother  Patrons,  the  work  and  duties  of 
this  session  are  essentially  yours  to  perform.  With  each  succeeding 
year  new  responsibilities  must  be  assumed,  and  your  order  must  stand 
for  more  and  more  before  the  world.  Thus  you  see  that  you  cannot,  alto- 
gether, pattern  after  the  past.  New  and  original  thought  and  ideas  are 
demanded. 

The  object  of  this  communication  is  to  give  you  a  fair  understanding 
of  the  best  condition  of  the  order  throughout  the  State,  to  call  your  at- 
tention to  questions  of  interest  and  regarding  which  the  Grange  has 
placed  itself  on  record  as  favoring,  and  to  make  such  general  suggestions 
as  may  be  helpful  to  this  body  in  formulating  the  work  of  the  session. 
To  give  each  part  that  distinctiveness  desirable  to  impress  importance, 
separate  headings  are  used. 

GENERAL   CONDITION. 

Throughout  the  United  States  substantial  growth  has  been  made  dur- 
ing the  year  just  past.  From  every  direction  come  reports  of  work  well 
done.  A  spirit  of  unity  prevails  throughout  our  ranks,  and  never  has 
faith  in  the  order  been  more  manifest. 

There  has  been  issued  to  Michigan  during  the  year,  twelve  charters 
for  absolutely  new  Granges  and  seven  others  as  good  as  new  have  been 
established  by  the  use  of  charters  that  had  not  been  called  in  since  these 
Oranges  ceased  to  work,  some  fifteen  to  twenty  years  ago.  These  added 
to  dormant  Granges  that  have  gone  to  work  again,  after  a  brief  inactive 
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condition,  make  a  total  of  about  twenty-five  Granges  added  to  our  list. 
The  report  of  membership  dues  paid  to  the  National  Grange  in  1896  show 
an  increase  over  1895  of  |;72.82.  This  indicates  an  increase  of  456  paying 
members  during  the  same  time. 

FIELD    WORK. 

Immediately  after  the  State  Grange  session  of  one  year  ago,  specific 
plans  were  matured  and  in  printed  form  placed  in  the  hands  of  all  county 
deputies  for  their  guidance  in  the  work  of  organizing  and  reorganizing. 
Also  other  specially  prepared  and  printed*  matter  was  freely  circulated 
for  the  use  of  officers  and  workers  in  existing  Granges  in  their  work  of 
supporting  and  increasing  membership.  Farmers  in  attendance  at  Insti- 
tutes were  also  canvassed  for  the  purpose  of  locating  neighborhoods 
favorable  to  Grange  work.  From  this  last  source  there  is  now  on  file 
much  valuable  data  with  which  to  commence  the  work  anew.  From  per- 
sonal experience,  I  am  fully  convinced  that  the  printed  recommendations 
as  furnished  each  deputy  will  result  in  success  in  most  cases,  if  con- 
fidently applied.  For  a  test,  seven  localities  were  selected  in  Lenawee 
county,  and  today,  strong,  active,  new  Granges  exist  in  every  place, 
with  three  new  Grange  halls  in  process  of  building.  The  farmers  are 
surely  ready  to  accept  of  that  helpful  agency,  organization,  and  it  is  not 
difficult  for  them  to  see  that  the  Grange  is  the  best  equipped  of  all. 

THE   GRANGE   VISITOR,  , 

This  old  friend,  which  has  served  so  good  a  purpose  for  so  long,  is  to  be 
no  more  after  the  close  of  the  present  year.  In  accordance  with  contract 
made,  it  is  to  be  consolidated  with  the  "Michigan  Farmer"  and  the 
Grange  relieved  of  its  publication. 

One  of  the  saddest  reflections  regarding  the  "Visitor-'  is  that  it  has, 
for  several  years,  brought  much  other  valuable  work  to  a  standstill. 
While  the  harvest  has  been  ready  for  the  sickle,  it  could  not  be  gathered. 
If  the  ten  thousand  dollars  that  has  gone  to  pay  "Visitor"  shortages  had 
been  judiciously  used  in  the  employment  of  skillful  organizers  and  in 
carrying  out  plans  for  the  encouragement  and  support  of  existing 
Granges,  who  can  figure  the  result.  This  is  from  a  purely  business  stand- 
point. Otherwise  the  "Visitor''  has  been  of  great  benefit.  As  we  say- 
good-bye,  old  friend,  let  us  remember  it  for  the  lasting  good  it  has  done. 

THE   MICHIGAN   FARMER. 

This  ably  conducted  and  widely  circulated  farm  journal,  which  is  soon 
to  contain  a  comprehensive  Grange  Department,  edited  by  our  own 
esteemed  Bro.  K.  L.  Butterfield,  is  deserving  of  the  support  of  every 
Patron  family  in  Michigan. 

woman's   work    in   the   GRANGE. 

Where  woman  is  interested  and  appli(»s  her  energies,  success  follows. 
To  thus  interest  her,  give  her  something  special  to  do,  so  that  she  will 
realize  that  she  is  a  spoke  in  the  Grange  wheel.  It  is  equally  true  that 
without  her  presence  and  continued  assistance,  no  Grange  would  long 

Digitized  by  VnUUvlC 


STATE    GRANGE  483 

live.  The  work  of  education,  social  culture  and  entertainment,  main- 
taining true  fraternity  and  the  spirit  of  charity,  and  compatible  with  her 
nature.  In  reiterating  what  has  been  said  before,  the  Granges  of  the 
State  are  strongly  urged  to  appoint  a  committee  on  woman's  work  at  the 
beginning  of  the  new  year. 

GOOD   OF  THE   OBDBB. 

To  the  delegates  here  assembled  and  the  membership  in  general,  the 
things  which  may  be  suggested  for  the  good  of  the  order  are  of  great 
interest  and  paramount  importance.  The  order  of  the  Patrons  of  Hus- 
bandry was  brought  into  existence  from  a  demand  of  the  times.  While 
its  promoters  saw  the  necessity  of  such  an  organization,  and  had  an  idea 
of  what  its  specific  lines  of  work  should  be,  they  knew  not  of  its  future. 
In  the  preamble  to  its  constitution  is  laid  down  the  general  proposition 
which  was  intended  to  form  a  nucleus  around  which  to  build  the  primitive 
organization,  and  for  this  it  was  successful. 

The  necessity  of  the  declaration  of  specific  objects  was  soon  made 
manifest,  and  at  the  seventh  session  of  the  National  Grange  the  now 
famous  Declaration  of  Principles  was  adopted  and  given  to  the  world. 
With  all  this  progress  made,  with  all  the  crystallizing  of  thoughts  that 
resulted  in  the  promulgation  of  that  document,  it  was  not  yet  clear  as 
to  just  how  these  objects  so  desimble  and  essential  were  to  be  attained. 
All  was  yet  experimental.  Serious  obstacles  were  in  the  way.  Methods, 
the  results  of  many  years-  maturing,  were  to  be  changed.  People  with 
sameness  of  interests,  though  differing  as  to  methods,  were  asked  to 
work  in  harmony  for  thoir  mutual  good.  The  details  for  the  accomplish- 
ment of  this  work  were  still  unwritten  and  unsaid.  Experience  and  time 
must  demonstrate  the  way. 

The  great  importance  of  making  stronger  a  true  fraternal  feeling 
among  our  members  cannot  be  urged  too  strongly.  All  should  remember 
their  obligations  and  the  lessons  taught  in  all  our  ritualistic  forms.  It 
will  assist  in  carrying  out  the  true  principles  of  our  order  and  of  estab- 
lishing that  friendly,  sympathetic  and  charitable  feeling  between  fellow 
farmers  that  is  so  necessary  in  educating  them  to  the  point  of  acting 
more  generally  together,  and  without  such  acting  together  their  influence 
can  be  but  litti**. 

TAXATION. 

This  becomes  more  and  more  an  important  question.  It  cannot  be 
truthfully  said  that  our  State  institutions  exceed  in  number  or  purposes 
the  wiph  of  the  people,  nor  that  our  State  government  is  aiming  too  high, 
but  under  the  present  depressed  conditions  of  productive  industries  the 
farmei-s,  who  are  inclined  to  believe,  and  ^ith  just  cause,  that  they  pay 
more  than  a  just  proportion  of  the  public  expense,  are  uncommonly 
critical  and  are  innuiring  into  these  matters  more  than  ever  before.  In 
doirg  this  thty  are  but  exercising  gord  business  sagacity.  Their  investi- 
gations should  go  far  enough  to  arrive  at  the  true  conditions,  and  then 
to  the  extent  justice  is  done,  insist  that  corrections  be  made. 

OFFICfAL   SALARIES. 

Although  injustice  in  tax  levies  as  between  people  and  interests  add 
much  to  the  burdens  complained  of  bv  farmers,  and  their  correction  f^ 
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would  give  substantial  relief,  they  should  not  overlook  those  items  of 
public  expense  which  may  reasonably  increase  the  aggregate  amount  to 
be  raised.  OflScial  salaries  should  be  in  accordance  with  the  abilities 
required  and  the  value  of  the  work  to  be  performed.  Economy  in  manage- 
ment of  all  public  institutions  and  legislative  sessions.  Also  a  judicious 
care  over  appropriations  should  be  demanded.  The  large  majority  of  tax- 
payers are  forced  to  strict  economy  in  all  their  affairs,  and  especially  in 
the  expenditure  of  money.  Therefore  extravagance  in  the  management 
of  any  of  the  people's  affairs  should  not  go  uncriticised. 

For  these  reforms  and  to  encourage  that  interest  in  public  affairs 
which  will  make  our  people  well  informed  therein,  our  order  should  use 
its  strongest  influence.  No  partisan  bias  should  be  permitted  to  deter 
our  members  from  doing  that  which  is  right  and  in  presenting  a  solid 
front  in  these  requests. 

PURE  FOOD. 

No  work  of  the  Grange  is  more  gratifying  than  that  put  forth  in  the 
interest  of  having  en«acted  laws  for  the  protection  of  our  honest  food 
producers  from  unfair  and  disastrous  competition  and  at  the  same  time 
to  assure  the  purchaser  and  consumer  that  he  gets  what  he  asks,  desires 
and  pays  for,  and  further  to  permit  the  consumer  who  desires  or  prefers 
the  cheap  or  adnlt|»rnted  articles  to  buy  at  their  true  value.  The  work 
in  Michigan  has  but  fairly  commenced,  and  so  valuable  is  it  to  both  con- 
sumer and  producer  that  the  system  can  never  be  abolished,  but  instead, 
the  laws  will  be  perfected  and  their  powers  extended  and  the  field  of 
worji  f<ir  the  Food  Commissioner  enlarged. 

OOOPEBATION. 

Although  the  term  applies  to  every  feature  of  Grange  work,  its  con- 
sideration here  has  a  more  especial  reference  to  co-operative  trade.  The 
farmer,  to  be  successful,  must  reduce  cost  of  production  to  a  minimum, 
buy  at  the  cheapest  and  sell  at  the  highest  prices  obtainable. 

In  doing  this  he  may  consider  and  use  the  world  as  his  market  place. 
There  is  no  law,  moral  or  otherwise,  in  operation,  to  dictate  that  the 
farmer  shall  sell  or  buy  only  through  prescribed  channels.  Moreover,  it 
is  a  duty  to  investigate  for  himself  and  to  act  in  accordance  with  the 
plan  that  will  loave  for  him  the  best  net  results.  The  social  standing 
of  the  farmer  and  his  family  depends  upon  his  success  in  business.  The 
amount  and  kind  of  schooling,  books,  clothing,  advantages  and  oppor- 
tunities that  may  be  furnished  depends  upon  the  degree  of  success  that 
follows  his  efforts  measured  in  dollars. 

SECRETARY   OF   AGRICULTURE. 

One  of  the  important  movements  formerly  instituted  at  the  National 
Grange  was  that  to  secure  the  appointment  of  Col.  J.  H.  Brigham,  master 
of  the  National  Grange,  to  the  position  of  Secretary  of  Agriculture,  and 
as  such,  to  a  place  in  the  President's  cabinet.  The  plevation  of  the 
National  Department  of  Agriculture*  so  that  its  secretary  may  have  a 
voice  in  the  liighest  councils  of  the  nation  was  first  proposed  and  urged 
to  finaJ  succesfi  by  the  Grange.  This  department,  having  in  its  keeping 
the  genei'al  interests  and  wellfare  of  farmers,  should  be  presided  over 
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by  a  practical  farmer,  for  none  other  can  so  fully  see  and  sympathize 
with  such  measures  proposed  and  to  be  presented  as  will  assist  this  great 
and  all-important  interest. 

AGRICULTURAL  COLLEGE. 

No  general  annual  report  to  the  State  Grange  would  be  complete  if 
it  did  not  call  the  attention  of  the  delegates  to  the  importance  of  this, 
the  farmers'  school.  The  State  Board  of  Agriculture,  from  earnest  de- 
sires and  long  experience,  are  striving,  as  I  believe  never  before,  to  make 
this  institution  meet  the  true  wants  of  the  farmers  of  the  State  in  sup- 
plying their  sons  and  daughters  with  practical  and  helpful  education. 
During  the  year  several  changes  and  some  additions  have  been  made  to 
the  courses  of  study  and  methods  of  procedure,  each  calculated  to  keep 
the  College  up  to  the  demands  of  the  times.  The  Granges  of  Michigan 
have  been  foremost  in  asking  that  suitable  arrangements  be  made  at  thi* 
College  to  educate  the  young  women  as  well  as  the  young  men.  This 
request  has  been  grq^nted,  and  such  a  department  is  now  a  reality.  That 
the  members  of  this  body  may  be  fully  informed  regarding  the  ladies' 
department  and  other  changes  that  have  been  made  during  the  year,  and 
to  the  end  that  the  information  thus  received  may  be  communicated  to 
all  subordinate  Granges  of  the  State,  I  recommend  that  a  special  com- 
mittee of  ladies  and  gentlemen  be  appointed  to  visit  the  College  and 
make  rei>ort  to  this  body  before  the  close  of  this  session.  Special  in- 
quiry should  be  made  regarding  the  short  courses  provided  for  the 
winter  months.  The  farmers  of  Michigan  should  have  renewed  pride 
in  this  institution  and  support  it  as  never  before.  Without  doubt,  it 
gives  the  best  general  and  special  training  of  any  school  in  the  State,  for 
farm  life.  The  short  courses,  to  which  allusion  was  made,  are  planned 
along  very  practical  lines,  and  should  be  well  patronized  by  all  young 
men  who  desire  to  gain  through  the  winter  months  a  kind  of  information 
that  will  prove  useful  to  them  the  following  summer. 

AGRIOULTUBE. 

This  subject  is  always  of  deepest  interest  to  those  whose  profits  from 
tilling  the  soil  are  to  measure  the  advantages  and  opportunities  they 
may  enjoy.  Agriculture  comprises  the  business  of  farming  in  a  broad 
and  general  way,  and,  as  a  whole,  it  cannot  be  truthfully  said  the  general 
depressed  conditions  that  have  surrounded  this  the  greatest  of  all  our 
nation's  interests  for  the  past  few  years  have  changed  for  the  better.* 
The  same  dark  clouds  obscure  its  prospects,  and  farmers  are  forced  to 
closer  economy  and  to  live  within  themselves  the  more.  It  is  a  severe 
trial  for  the  farmer  to  reconcile  himself  to  the  seeming  inevitable,  that 
he  must  take  a  new  inventory  and  therein  scale  down  the  value  of  his 
land  and  all  its  belongings  fully  one-half,  and  on  that  basis  make  a  new 
start  with  practically  his  own  hands.  It  is  also  a  discouraging  thought 
to  entertain  that  although  th^  wealth  of  the  country  hR»,  during  the 
last  decade,  increased  in  round  numbers  from  sixteen  to  sixty-four  bil- 
lion of  dollars,  proportionately  the  share  of  the  agriculturist  has  de- 
creased from  nearly  one-half  to  less  than  one-fourth  of  the  whole  amount, 
and  this  while  the  mortga<re  indebtedness  thereon  has  considerably  in- 
creased and  the  embarrassment  caused  by  such  indebtedness  has  been 
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multiplied.  It  may  be  borne  in  mind  that  during  the  time  this  propor- 
tionate ownership  of  the  property  of  the  country  has  so  materially 
shifted  from  one  class  of  people  to  others  that  the  number  of  those  en- 
gaged in  agricultural  pursuits  has  proportionately  increased  with  the 
growing  population  of  the  country.  Whatever  may  be  the  causes  that 
contribute  to  these  conditions  and  tendencies,  it  needs  no  philosopher 
to  see  that  the  sure  result  will  be  to  lower  the  social  conditionfi  and 
standing  of  the  American  farmer  and  to  make  the  lines  of  distinction 
more  prominent. 

While  the  Grange  is  a  non-partisan  organization,  and  cannot  as  a  body 
take  action  on  partisan  questions,  it  can  and  should,  because  of  the 
identity  of  interests  of  all  its  members,  educate  and  encourage  toward 
that  unison  of  thought  and  action  on  all  questions  of  local,  State  and 
National  policy  as  will  make  the  influence  of  the  agricultural  people 
more  potent  for  their  general  good. 

THE  DEPARTED. 

Since  last  we  met,  death  has  removed  from  the  labors  of  earth  and 
the  companionship  of  our  fraternity  two  active  members.  Bro.  Thomas 
F.  Moore  was  from  the  inception  of  the  Grange  an  able  and  earnest 
advocate  of  its  principles.  His  voice  has  been  heard  in  many  Grange 
halls  and  from  many  public  platforms  throughout  the  State,  championing 
the  cause  of  improvement,  higher  aims  and  ambitions  in  life.  The  State 
Grange  has  at  times  honored  him  with  official  positions  and  he  was 
always  efficient'  and  faithful.  Bro.  H.  H.  Dresser,  an  ex-member  of  the 
executive  committee,  was  an  ardent  supporter  of  the  order.  For  those 
sturdy  and  telling  blows  that  bade  opposition  retreat,  for  the  upbuild- 
ing of  his  cause,  he  had  few  equals.  The  present  standing  of  the  order  in 
Michigan  owes  much  to  these  sturdy  pioneers  in  Grange  work.  We  may 
well  ask,  who  can  fill  their  places? 

CONCLUSION. 

And  now,  Patrons,  let  us  strengthen  and  renew  our  fealty  and  devotion 
to  the  order.  It  stands  for  grand  principles.  We  can  do  no  better  than 
to  defend  and  perpetuate  it.  Years  of  experience  are  now  of  great  bene- 
fit. These,  together  with  the  devotion  and  ardent  labors  of  that  army  of 
noble  men  and  women  who  have  labored  so  long  and  faithfully,  must  not 
go  for  naught.  The  degree  of  prosperity  the  order  is  to  enjoy  during 
Jthe  coming  year,  will  very  largely  be  measured  by  your  work  at  this 
session.  This  fact  should  place  fairly  before  you  the  importance  of  your 
coming. 

For  the  past  four  years  I  have  tried  to  be  faithful  to  the  best  interests 
of  the  order.  I  have  fully  appreciated  the  honors  bestowed  upon  me  by 
being  selected  to  fill  the  position  of  master  of  the  State  Grange,  and  at 
the  same  time  have  tried  to  keep  in  mind  the  important  work  of  the 
office.  The  Patrons  of  Michigan  have  my  most  sincere  thanks  for  the 
kindness  they  have  at  all  times  shown  me  and  for  their  charitable  con- 
siderations of  my  short  coming*,  and  now  as  I  hand  over  the  gavel  to 
my  successor,  whom  you  will  choose  before  the  close  of  this  session,  I  ask 
for  him  the  same  support  you  have  alwavs  given  me. 
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The  chairman  of  the  committee  on  legislative  action  submitted  the 
following  report: 
Worthy  Master,  Sister  and  Brother  Patrons: 

Your  committee  on  legislative  action  beg  leave  to  present  the  following 
report  for  your  consideration: 

We  desire  to  congratulate  the  Michigan  State  Grange  on  the  success- 
ful enactment  into  law  of  the  measures  presented  by  its  representatives 
to  the  legislature  of  1895,  to  wit:  The  Farmers'  Institute  bill,  the  State 
Statistician  bill,  and  the  pure  food  bill. 

The  Farmers'  Institute  law,  judging  from  the  numerous  press  and 
private  reports  received  from  all  over  the  State,  is  giving  quite  general 
satisfaction.  There  is  now  and  then  a  locality  where  some  changes  of 
a  local  character  can  be  made,  that  will  bring  the  work  contemplated  by 
the  law  more  nearly  in  touch  with  local  sentiment.  We  have  no  doubt 
but  that  the  good  sense  of  those  having  the  matter  in  charge  will  bring 
about  the  desirable  changes,  and  that  this  law  will  long  stand  as  a  land- 
mark, witnessing  the  wisdom  of  the  order  that  was  responsible  for  its 
enactment. 

THE  STATE   STATISTICIAN 

is  one  from  which  the  farmers  of  the  State  are  expecting  very  much. 
The  oflBcer  charged  with  the  duty  of  carrying  out  its  provisions  has  not 
yet  submitted  his  report,  and  the  benefits  which  are  hoped  to  be  derived 
from  his  recommendations  to  the  legislature  are  at  present  only  con- 
jectural. We  believe,  however,  that  much  good  will  be  accomplished,, 
and  are  unreservedly  in  favor  of  the  continuance  of  the  office  until  such 
time  as  the  people  are  satisfied  that  no  more  benefits  may  be  derived 
from  it. 

THE   PURE   FOOD   LAW 

has  passed  beyond  that  period  which  may  be  considered  as  experimental. 
Its  execution  has  resulted  in  the  saving  of  very  large  amounts  of  money 
to  consumers  of  food  products.  Before  its  enactment,  Michigan  was  fast 
gaining  an  enviable  notoriety  as  the  grand  dumping  ground  for  all 
kinds  of  adulterated  products.  We  are  glad  to  be  able  to  state  that  the 
efforts  put  forth  by  the  officers  charged  with  the  execution  of  this  law 
have  practically  driven  from  the  State  the  unscrupulous  business  men 
whose  prime  motive  was  only  gain,  and  given  to  the  honest  manufacturer 
a.  practical  monopoly  of  the  markets  of  Michigan. 

It  was  not  to  be  expected  but  that  the  putting  in  force  of  a  new  law  of 
such  vast  importance  w^ould  exhibit  points  of  weakness  in  that  law. 
Several  of  such  have  already  been  discovered,  and  the  incoming  legis- 
lature will  be  asked  to  remedy  its  defects.  A  new  clause  should  be 
added  prohibiting  the  coloring  of  butterine,  oleomargarine,  or  other 
similar  products,  so  as  in  any  way  to  imitate  pure  butter.  The  right  to 
enter  any  place  of  business  for  the  purpose  of  detecting  fraud  should  be 
given  the  commission,  and  also  the  right,  under  proper  guarantees,  to 
open  packages  suspected  to  contain  adulterated  products. 

The  committee  presented  the  following  resolutions,  which  were  con- 
curred in  and  adopted: 

Resolved,  That  the  work  of  the  Tax  Statistician  has  proved  of  sufficient 
importance  and  benefit  to  the  taxpayers  of  the  State  to  warrant  the  con- 
tinuance of  the  office. 
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Resolvedj  That  the  incoming  legislature  be  asked  to  continue  the  neces- 
sary appropriations  for  Farmers'  Institutes. 

A  resolution  relative  to  the  non-establishment  of  more  State  institu- 
tions. 

Resolved,  That  the  Michigan  prisons  should  be  made  self-suporting. 

Resolved,  That  no  change  be  made  in  our  road  laws  whereby  the  main- 
tenance of  our  roads  shall  be  made  more  burdensome  than  at  present, 
or  that  will  dispossess  the  farming  community  of  their  management. 

Resolved,  That  it  is  the  sense  of  the  Granges  of  Grand  Traverse  county 
that  the  Michigan  State  Grange  use  all  honorable  means  to  procure  such 
legislation  as  will  cause  all  State  institutions  to  purchase  within  this 
State  their  beef,  butter  and  such  other  supplies  as  are  produced  in  the 
State. 

A  resolution  relative  to  a  uniform  distribution  of  road  tax  and  labor. 

Resolved,  That  the  tax  for  highway  purposes  be  assessed  and  collected 
at  the  same  time  and  in  the  same  manner  as  other  taxes  of  the  town- 
ship; be  it  further 

Resolved,  That  persons  subject  to  assessment  for  highway  purposes  may 
perform  labor  upon  the  highway,  under  the  instruction  of  said  township 
commissioner,  to  the  amount  of  not  less  than  75  per  cent  of  his  highway 
tax,  and  to  receive  the  commissioner's  receipt  for  the  same.  Said  receipt 
to  be  receivable  by  the  township  treasurer  to  apply  on  highway  tax. 

Whereas,  We  believe  that  the  salaries  of  our  county  oflQcers  are  too 
high,  and  that  they  are  out  of  proi>ortion  to  the  prices  of  farm  products 
and  labor;  therefore 

Resolved,  That  all  county  officers  should  be  salaried,  and  that  these 
should  be  reduced  to  the  lowest  practical  limit. 

Whereas,  We  believe  that  the  pure  food  law  should  be  strengthened 
and  enforced;  therefore  be  it 

Reserved,  That  we  favor  such  amendments  to  the  law  as  will  give  the 
Pure  I^'ood  Commissioner  power  to  enforce  the  same. 

Whereas,  Relieving  that  a  board  of  county  auditors  would  result  in 
the  saving  of  many  thousand  dollars  annually;  therefore 

Resolved,  That  the  Michigan  State  Grange  respectfully  ask  the  legis- 
lature to  take  such  action  as  will  bring  about  this  desired  end. 

"V^'HEREAS,  The  farmers  of  Michigan  have  time  and  again  placed  thrm- 
selves  on  record  as  favoring  the  rural  free  mail  delivery  system;  there- 
fore be  it 

Resolved,  That  we  reaffirm  our  position  and  again  ask  our  legislative 
body  at  AVashington  to  enact  such  a  law. 

Whereas,  It  is  a  fact  that  but  a  small  percentage  of  the  taxpayers  of 
the  State  know  just  how  much  is  being  paid  for  official  services  rendered; 
and 

Whereas,  We  believe  that  many  of  our  officials  nre  receiving  in  fees 
and  perquisites  many  times  as  much  money  as  their  salaries  afford; 
therefore. 

Resolved,  That  we  ask  the  legislature  to  enact  such  laws  as  shall  cause 
all  salaried  officers  to  keep  strict  account  of  all  fees  and  perquisites  re- 
ceived by  them  and  to  turn  the  same  over  to  designated  officers. 

Whereas,  The  supply  of  traveling  libraries  hns  been  utterly  inad- 
equate to  the  demand,  at  least  two  hundred  more  of  these  libraries  being 
needed;  therefore, 
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ResoUedy  That  the  legislature  of  1897  be  urged  to  appropriate  the  sum 
of  f5,000  for  the  year,  and  also  for  the  year  1898,  in  order  that  this 
great  educational  work  may  be  successfully  carried  on. 

Your  committee,  having  had  this  matter  under  consideration,  would 
recommend  an  appropriation  of  ?2,500  for  the  year  1897  and  the  same 
amount  for  1898  for  said  circulating  library  fund. 

The  following  resolutions,  offered  by  the  committee  on  resolutions, 
were  adopted: 

Resolved,  That  the  executive  committee  of  this  Grange  appoint  a  com- 
mittee of  three  to  confer  with  the  State  Board  of  Agriculture,  and  with 
said  board  make  arrangements  whereby  graduates  from  our  rural  schools 
may  be  admitted  to  said  College  without  examination. 

Resolved,  That  we  reaffirm  the  resolutions  passed  at  our  last  annual 
meeting  relative  to  the  compilation  of  the  laws  of  the  State,  which  reso- 
lutions were  as  follows: 

Resolved,  That  we  recommend  the  action  of  the  last  legislature  in  order- 
ing a  recompilation  of  the  general  laws  of  the  State,  together  with  cita- 
tions and  notes  of  the  decisions  of  the  Supreme  Court  thereon,  as  a  wise 
step  taken  in  the  interests  of  the  ten  thousand  public  officers  who  ai*e 
expected  to  enforce  and  observe  the  laws  in  their  official  capacity,  but 
who  do  not  have  the  time  and  legal  training  to  enable  them  to  search 
through  and  compare  the  contents  of  many  volumes  of  laws  and  de- 
cisions; 

Resolved,  That  we  also  commend  the  action  of  the  legislature  in  return- 
ing to  the  wise  i>olicy  of  the  State  in  preparing,  publishing  and  owning 
its  own  compilation  of  the  general  laws,  in  accordance  with  the  express 
terms  of  the  constitution,  as  well  calcualated  to  insure  correctness  in 
publication  and  saving  of  expense  to  the  people; 

Resolved,  That  we  recommend  that  the  next  legislature,  after  the  close 
of  its  own  work,  order  the  new  compilation  published  as  speedily  as 
possible  and  consistent  with  correctness  of  execution,  and  provide  for 
offering  for  sale,  at  the  very  lowest  price  possible,  a  sufficient  number 
of  copies  to  supply  every  citizen  who  desires  them  with  the  laws  which 
he  is  expected  to  obey  and  the  ignorance  of  which  is  no  excuse  for  their 
violation^ 

Resolved,  By  the  Michigan  State  Grange,  that  we  consider  the  printing, 
binding  and  distribution  of  the  Legislative  Journals  and  joint  documents 
beyond  the  number  required  for  the  legislators.  State  officers  and  State 
Library  a  useless  expenditure  of  money.  Therefore  we  request  the  in- 
coming legislature  to  repeal  the  law  which  provides  for  the  distribution 
of  the  Legislative  Journal  and  joint  documents  among  the  counties  of 
this  State. 

Resolved,  That  we  desire  to  express  our  appreciation  of  the  labors  of  th(» 
Michigan  Association  of  Farmers'  Clubs;  to  extend  to  them  the  hand  of 
hearty  co-operation  in  all  that  has  for  its  object  the  advancement 
of  the  farmer  and  the  betterment  of  his  conditions.  We  believe  that  the 
Grange  should  at  all  times  offer  fraternal  greeting:  to  kindred  organiza- 
tions and  by  every  means  within  its  power  to  assist,  encourage  and  de- 
velop farmers'  organizations  for  co-operation  and  mutual  benefit. 

Resolved,  That  whereas,  the  Grange  and  the  district  school   are  so 
closely  allied,  as  likewise  is  the  Grange  and  the  Agricultural  College,. 
62 
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the  relation  between  the  rural  school  and  the  College  should  be  more 
intimate,  and  as  a  means  to  that  end  we  believe  that  if  the  State  Board 
of  Agriculture  would  furnish  a  limited  number  of  framed  photographic 
views  of  the  College  buildings,  grounds,  stock,  etc.,  and  said  views  were 
through  our  local  committees  on  woman's  work  hung  upon  the  bare  walls 
of  our  country  school  houses,  it  would  not  only  adorn  and  beautify  the 
latter,  but  would  be  a  direct  and  economical  means  of  advertising  for 
the  College  and  bring  about  more  rapidly  than  any  present  method 
adopted,  a  more  intimate  relation  between  school  and  College,  be  a  means 
of  increasing  the  attendance  of  more  farmer's  boys  and  girls  at  the  Col- 
lege, and  an  inspiration  for  a  further  beautifying  of  the  country  school 
room. 

Resolved^  That  we  heartily  approve  of  the  management  of  the  State 
Farmers'  Institute;  that  while  it  is,  perhaps,  not  perfect  in  detail,  we 
firmly  believe  that  the  field  work  will  show  where  improvements  and 
<;hanges  can  be  made;  we  have  full  confidence  in  the  present  superin- 
tendent, Bro.  Kenyon  L.  Butterfield,  and  believe  that  the  system  will 
be  improved  as  rapidly  as  circumstances  will  permit.  That  we  do  not 
think  it  at  all  advisable  to  place  it  under  any  different  board  of  control, 
but  for  many  reasons  desire  it  to  remain  as  at  present,  under  the  control 
of  the  State  Board  of  Agriculture.  We  also  believe  the  State  Farmers' 
Institute  is  accomplishing  great  good  to  the  vast  majority  of  our  farm- 
ing districts,  and  that  it  is  rapidly  increasing  its  scope  of  usefulness. 
That  the  best  interests  of  the  State  demand  its  continuance,  and  a  larger 
rather  than  a  smaller  appropriation  should  be  made  by  our  next  legis- 
lature for  its  maintenance  and  enlarged  educational  influence. 
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FOURTH     ANNUAL    MEETING. 

The  Association  met  in  tlie  Senate  Chamber  at  Lansing,  Monday,  De- 
<-ember  7,  1896,  President  A.  M.  Kimmis  in  the  chair. 

On  motion,  a  committee  consisting  of  A.  A.  Wood  of  Saline,  R.  K.  De- 
vine  of  Holly  and  L.  H.  Ives  of  Mason  was  appointed  to  wait  upon 
Governor  Rich  and  escort  him  before  the  Association. 

After  making  a  few  remarks  welcoming  the  delegates  to  the  capital. 
Governor  Rich  took  up  the  topics  which  the  Association  expects  to  dis- 
■cuss. 

The  subject  of  prison  labor  and  economy  in  the  prisons  was  the  first 
topic.  Governor  Rich  showed  his  hearers  that  Michigan  prisons  have 
Tjeen  more  and  more  cheaply  conducted  year  after  year  and  that  Jackson 
prison  costs  vastly  less  to  the  State  than  any  other  prison,  and  he  at- 
tributes the  fact  to  the  contract  labor  system  used  there.  On  that,  he 
said  that  in  spite  of  the  well  known  opposition  of  laboring  men  to  the 
contract  system,  he  believed  the  contract  system  to  be  the  most  equitable 
that  can  be  adopted.  As  an  illustration,  he  said  that  at  one  time  when 
work  was  done  in  Jackson  prison  on  State  account,  it  cost  more  to  keep 
the  prisoners  who  were  at  work  than  to  keep  the  criminal  insane  who 
did  nothing.  Governor  Rich  said  that  he  was  in  favor  of  making  Jack- 
son prison  a  workshop,  the  Ionia  prison  a  reformatory  and  the  Mar- 
tjuette  prison  a  prison  for  incorrigibles. 

On  the  subject  of  the  insane  asylums  Governor  Rich  said  that  the  last 
year's  expenses  in  running  the  asylums  was  ^492,000.  For  the  next  two 
years  he  expects  it  will  cost  |1,200,000.  He  expressed  himself  as  in 
favor  of  allowing  large  discretion  to  the  boards  in  control  of  the  manage- 
ment of  asylums,  but  he  thought  that  their  power  should  be  curtailed 
in  some  respects  by  the  next  letrislature.  He  favored  a  liberal  policy 
toward  the  University,  but  thought  the  regents  ought  to  charge  the  for- 
eign students  epon^rh  so  that  thoir  education  should  cost  the  State 
nothing.    This  sentiment  was  loudly  applauded. 

The  present  tax  law,  the  Governor  thonrht,  was  fair  in  the  main,  but 
be  spoke  at  length  on  the  wrong  of  allowinrr  men  on  large  salaries  .to 
have  all  the  advantages  of  the  State  government,  pi^blic  schools  and 
institutions  without  contributing  to  their  support.  The  Governor  con- 
demned the  periodical  sale  of  lands  taken  by  the  State  for  taxes  and 
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said  that  such  sales  since  their  inauguration  had  only  netted  the  State 
168,000.  The  Governor  dwelt  on  the  financial  condition  of  the  State, 
and  said  that  for  the  running  of  the  State  government  and  institutiouB 
next  year  about  |2,000,000  would  have  to  be  appropriated. 

On  the  subject  of  new  State  institutions,  he  favored  an  institution  for 
the  care  of  girls  discharged  from  the  Adrian  Industrial  School  and 
larger  facilities  for  the  care  of  the  insane  and  feeble  minded.  The  Mar- 
quette prison  and  the  Mining  School,  he  said,  were  both  of  them  of  doubt- 
ful value  to  the  State  at  large,  although  he  did  not  say  that  he  would 
favor  their  abolition. 

The  Governor  was  listened  to  with  marked  attention,  and  after  his 
address  he  remained  to  answer  such  questions  as  the  members  wished  to 
ask  him. 

A  response  to  the  address  of  welcome  was  given  by  E.  L.  Lockwood  of 
Petersburg.  Mr.  Lockwood  emphasized  particularly  the  fact  suggested 
by  Governor  Rich  that  the  Association  must  be  broadminded  in  its 
deliberations,  and  that  they  had  met  together  as  business  men  to  dis- 
cuss affairs  and  conditions  which  were  intensely  practical. 

The  report  of  the  secretary  for  the  last  annual  meeting  was  then  read 
and  adopted. 

The  following  committee  appointments  were  then  announced  by  Presi- 
dent Kimmis: 

Credentials — Messrs.  Wood,  Mitchell,  Tooley,  Wilcox  and  Smith. 

Resolutions  pertaining  to  legislation — Messrs.  J.  T.  Daniells,  Merrill, 
Jackson,  Waches  and  Mann. 

General  resolutions — Messrs.  W^ells,  Noble  and  King,  and  Mesdames 
Hazen  and  Leighton. 

A  motion  prevailed  to  apply  the  receipts  from  club  memberships  at 
this  meeting  on  the  expenses  of  the  coming  ye.ar. 

A  motion  to  appoint  a  committee  of  conference  with  the  State  Grange, 
the  president  to  be  chairman,  was  carried.  As  such  committee,  in  addi- 
tion to  himself,  the  chairman  named  Messrs.  Bird,  Daniells,  Lockwood 
and  Shepard. 

An  invitation  was  then  extended  to  Mrs.  Mayo  of  Battle  Creek  to  ad- 
dress the  convention.  Mrs.  Mayo  responded.  She  urged  upon  the  dele- 
gates the  fact  that  the  question  of  taxation  interested  women  as  well 
as  men,  for  directly  and  indirectly  the  burden  falls  upon  the  women  fully 
as  much  as  upon  the  m(»n.  Her  words  of  praise  for  the  great  work  of 
women  in  the  home,  in  the  club  and  in  the  Grange  were  warmly  received 
by  every  listener,  and  a  hearty  vote  of  thanks  followed  the  address. 

The  session  closed  with  the  naming  of  a  committee  on  amendments  to 
constitution  and  by  laws,  consisting  of  Messrs.  Ives,  Hudson,  Bird,  Green 
and  Peckham. 
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EVENING    SESSION. 
President  Kimmis  delivered  the  annual  address,  as  follows: 

ADDRESS  OF   PRESIDENT   KTMMIS. 

On  the  fourth  day  of  February,  1894,  delegates  from  about  twenty-five 
farmers'  clubs  in  the  State  of  Michigan  assembled  in  this  chamber  tor 
the  purpose  of  considering  the  advisability  of  forming  a  central  or  State 
organization.  As  a  result  of  their  deliberations,  there  came  into  exist- 
<*nce  an  organization  which  challenged  the  attention  of  the  people  of 
Michigan  and  the  fame  of  which  has  spread  throughout  the  Union. 
JFrom  many  states  and  different  parts  of  Canada  have  come  inquiries  con- 
cerning the  Michigan  State  Association  of  Farmers'  Clubs,  its  methods 
4ind  purposes.  When  five  delegates  retired  to  yonder  room  for  the  pur- 
pose of  framing  a  constitution  and  by-laws  for  the  proposed  organiza- 
i:ion,  they  carried  with  them  five  more  or  less  cleai:ly  defined  but  radically 
-different  opinions  concerning  the  direction  which  should  be  given  the 
new  movement.  The  central  idea  was  to  secure  a  co-operation  of  the 
•clubs  of  the  State  in  an  effort  to  benefit  the  farmer,  but  just  what  should 
be  undertaken  and  the  exact  manner  of  procedure  were  questions  con- 
cerning which  there  was  not  unity  of  opinion.  The  constitution,  as 
finally  reported  to  the  convention,  was  broad  enough  to  i)ermit  any  line 
of  elTort  that  can  be  deemed  of  benefit  to  the  farmer.  Every  delegate 
present  discovered  in  its  terms  a  provision  that  would  allow  him  to  press 
the  particular  policy  he  deemed  most  important.  It  declared  as  its  pur- 
pose the  uplifting  of  the  farmer  in  social,  moral,  intellectual  and  finaJii'ial 
condition.  WTiat  effort  for  the  accomplishment  of  good  may  not  find 
sanction  under  such  a  declaration  of  i)urpose?  In  no  one  of  the  four 
fields,  social,  moral,  intellectual,  financial  improvement,  has  the  work 
of  this  Association  been  bajTcn  of  results. 

Recognizing  the  fact  that  the  accomplishment  of  the  first  three,  nnmely, 
social,  moral,  intellectual  advancement,  was  the  inevitable  result  of  good 
local  club  work,  the  Association  wisely  turned  its  attention  during  the 
first  year  to  the  encouragement  of  local  organization.  The  number  of 
clubs  in  Michigan  nearly  quadrupled  in  the  twelve  months  succeeding  the 
establishment  of  the  State  Association,  nor  will  any  unprejudiced  person 
-deny  this  Association  the  credit  of  being  the  potent  factor  in  accomplish- 
ing this  wonderful  result.  Keeping  the  result  in  mind,  contrast  the  con- 
dition of  the  members  of  your  local  clubs  with  their  condition  at  the 
time  of  its  organization;  estimate,  if  possible,  the  value  of  the  blessings 
that  have  come  to  them  because  of  its  influence,  and  ask  them  has  the 
Association  paid?  If  the  organization  of  so  large  a  number  of  local 
•clubs,  with  all  their  attending  benefits,  is  attributable  to  this  Association, 
with  what  satisfaction  may  those  who  have  labored  so  industriously  in 
this  cause  contemplate  the  results  thus  far  attained.  If  this  Association 
had  accomplished  no  more  than  has  already  been  enumerated,  it  would 
"have  amply  justified  its  right  to  exist.    It  has  done  more. 
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While  the  local  club  is  potent  in  elevating  the  social,  moral  and  intel- 
lectual conditions  of  its  members,  and  thus  indirectly  conferring  financial 
benefit,  it  could  never  hope  to  succeed  in  such  an  interference  in  public 
affairs  as  would  result  in  a  direct  cash  saving  to  the  taxpayers.  This  the- 
Btate  Association  has  attempted,  and  it  can  point  even  now  to  results 
accomplished.  While  our  constitution  is  broad  enough  to  admit  and 
justify  effort  in  many  fields,  it  has  been  the  policy  of  this  Association 
to  determine,  first,  from  which  direction  came  the  imperative  demand 
for  our  effort  and  then  to  concentrate  the  power  of  the  Association  for 
the  accomplishment  of  the  desired  results.  Befoce  the  last  annual 
meeting  there  was  a  general  complaint  that  taxes  were  almost  unendur- 
ably  high.  The  protest  was  so  vigorous  and  long  continued  that  the 
executive  committee  of  this  Association  decided  that  in  no  way  could  it 
render  greater  service  to  the  people  in  general  and  farmers  in  particular 
than  by  an  effort  to  reduce  taxation.  Accordingly  the  call  for  the  last 
annual  meeting  was  a  suggestion  that  the  Association  should  enter 
upon  an  inquiry  as  to  how  this  result  could  be  accomplished.  The  action, 
of  that  committee  was  endorsed  by  the  Association,  and  the  work  of 
the  last  anni  al  meeting  was  devoted  largely  to  an  inquiry  into  the  causes- 
of  our  burdensome  tax  levy.  The  local  clubs  have,  during  the  past  year, 
continued  this  investigation.  That  the  lines  pursued  by  the  local  clubs 
have  been  parallel  and  their  conclusions  so  nearly  a  unit,  is  due  in  a 
large  measure  to  the  eflicient  aid  rendered  the  Association  by  our  de- 
partment in  the  *^Michigan  Farmer,''  which  has  been  so  ably  and  fear- 
lessly conducted  by  our  honored  ex-president.  Too  much  praise  cannot 
be  bestowed  upon  Mr.  Bird  for  the  service  he  has  rendered  this  Asso- 
ciation. As  a  result  we  are  met  in  annual  convention  with  clearly  de- 
fined ideas  concerning  the  specific  changes  which  should  be  made  in  the- 
conduct  of  public  affairs,  to  the  end  that  taxation  may  be  reduced.  This 
purpose  of  reducing  taxation  tiomes  up  as  unfinished  business  and  should 
have  precedence  in  our  deliberations.  We  shall  now  make  public  declara- 
tion of  our  conclusions  and  desires  and  determine  the  means  which  we 
shall  adopt  to  secure  a  compliance  with  our  demands. 

Your  executive  committee  has  endorsed  and  recommend  for  your  adop- 
tion eight  succinct  propositions  relating  to  public  affairs.  They  believe- 
that  the  practical  application  of  them  would  result  in  an  annual  saving 
to  the  taxpayers  of  more  than  half  a  million  dollars.  This  declaration 
of  principles  is  the  outgrowth  of  the  discussions  of  public  matters  whicb^ 
have  been  the  prominent  feature  of  associational  and  local  club  work. 
They  are  doubtless  familiar  to  you,  yet  are  of  so  great  importance  as  to- 
demand  enumeration  here.    They  are  as  follows: 

First,  That  all  county  oflicials  shall  be  paid  in  full  for  their  respective 
services  by  stated  salaries  fixed  by  the  respective  boards  of  supervisors, 
and  that  it  be  made  a  criminal  offense  for  such  officials  to  receive  any 
fers  or  other  penniisites  in  addition  to  their  salaries. 

Further,  that  the  fees  collected  in  county  offices  be  readjusted  on  an 
equitable  basis,  and  that  hereafter  all  such  fees  be  turned  into  the  county 
treasury  and  become  a  part  of  the  general  fund. 

Second,  That  no  new  State  institutions  be  established  by  the  next 
legislature,  and  that  there  be  a  general  weeding  out  of  the  unprofitable 
State  institutions  already  in  existence  and  of  unbusinesslike  methods  of 
management  wherever  they  exist. 
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Third,  That  Michigan  prisons  should  in  the  aggregate  be  made  self- 
supporting. 

Fourth,  That  provision  be  made  whereby  the  estates  of  the  insane,  or 
those  parties  legally  responsible  for  their  support,  shall  contribute  either 
in  full  or  in  part,  as  the  circumstances  shall  warrant,  toward  the  main- 
tenance of  said  insane  when  confined  in  the  public  asylums. 

Fifth,  That  not  more  than  the  regular  one-sixth  mill  tax  be  granted  to 
the  university  for  the  coming  two  years. 

Sixth,  That  no  changes  be  made  in  our  road  laws  whereby  the  main- 
tenance of  our  roads  shall  be  made  more  burdensome  than  at  present. 

Seventh,  That  a  more  economical  and  effective  system  for  the  collec- 
tion of  taxes  upon  non-resident  land  must  be  devised. 

Eighth,  That  our  tax  system  be  so  amended  as  to  secure  a  more  equi- 
table distribution  of  the  burdens  of  taxation  upon  both  personal  prop- 
erty and  real  estate,  and  upon  both  corporate  and  private  capital. 

Every  thinking  person  admits  that  the  accomplishment  of  some  of 
the  results  therein  set  forth  as  desirable  will  require  the  best  effort 
of  the  best  intellect  on  the  part  of  those  who  legislate,  and  if  the  progress 
seems  to  be  slow,  we  should  be  patient  so  long  as  we  are  convinced  that 
men  of  ability  are  honestly  striving.  Honesty  of  purpose,  however,  is 
not  enough.  We  have  a  right  to  demand  that  those  to  whom  we  must 
look  for  the  solution  of  these  problems  shall  possess  unswerving  hon- 
esty and  large  ability.  On  the  other  hand,  there  are  among  these  prin- 
ciples some  which  are  easily  to  be  accomplished.  The  simple  publication 
of  the  facts  bearing  upon  one  of  them,  sustained  in  some  instances  by 
the  influence  of  local  clubs,  has  resulted  in  a  direct  cash  saving  in  many 
counties  aggregating  more  than  |55,000.  We  may  not  succeed  at  once  in 
accomplishing  all  we  desire,  but  some  measure  of  success  already  crowns 
our  effort.  Our  progress  in  the  immediate  future  depends  in  large  meas- 
ure upon  how  thoroughly  the  local  clubs  performed  the  work  recom- 
mended at  our  last  annual  meeting  in  relation  to  nominations  for  legis- 
lative offices.  At  our  last  annual  meeting  the  Association  endorst^d  the 
action  of  the  State  in  returning  to  the  original  plan  of  compiling  and 
printing  its  own  laws.  Any  other  manner  of  procedure  is  believed  to  be 
contrary  to  the  constitution  of  Michigan.  If  the  State  had  never  de- 
parted from  the  consttiutional  method  there  would  have  been  saved,  at 
a  very  conservative  estimate,  at  least  $100,000  to  the  treasury,  while 
the  amount  extorted  from  those  who  were  compelled  to  own  the  com- 
pilation cannot  be  estimated,  but  must  have  been  very  large.  There 
will  doubtless  be  great  influence  brought  to  bear  upon  the  next  legisla- 
ture to  induce  an  abandonment  of  the  wise  plan  now  in  process  of  execu- 
tion. The  completion  of  the  good  work  will  require  affirmative  action 
by  the  legislature.  This  matter  is  of  great  importance  to  the  taxpayer, 
for  its  influence  extends  over  a  series  of  years,  affecting  not  only  the 
treasury  of  the  State,  but  the  pocket  of  every  man  who  buys  a  copy  of 
our  laws.  The  importance  of  this  matter  grows  upon  one  when  he  re- 
members that  ignorance  of  the  law  excuses  no  one.  A  copy  of  them 
should  be  within  easy  reach  of  every  person.  For  some  years  past  the 
only  way  to  secure  a  copy  has  been  to  pay  an  exorbitant  price  to  a  cor- 
poration or  firm  residing  outside  the  State.  The  new  plan,  or  rather  the 
constitutional  plan,  is  for  the  State  to  compile  and  print  its  own  laws 
and  supply  its  citizens  at  actual  cost.    The  importance  of  this  matter 
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justifies  the  recommendatioD  that  the  Association  reaffirm  the  resolu- 
tion relating  thereto  which  was  passed  at  our  last  annual  meeting. 

The  avowed  policy  of  this  Association  is  concentration  and  continuity 
of  eifort.  A  most  important  and  well  matured  plan  is  in  process  of 
execution.  How  long  it  will  require  our  undivided  effort  cannot  at  pres- 
ent be  determined.  Nothing,  therefore,  could  be  more  inappropriate 
than  to  detract  attention  from  the  work  in  which  we  are  now  engaged 
by  a  presentation  of  the  possibilities  which  lie  before  us.  If  this  address 
seems  lacking  in  that  it  presents  no  original  plans  and  recommendations, 
be  it  remembered  that  we  have  business  now  on  hand  which  admits  of  no 
division  of  effort. 

When  we  shall  have  accomplished  our  present  undertaking,  we  may 
properly  enter  other  fields;  not  till  then.  The  justification  of  reiterating 
and  emphasizing  the  necessity  of  concentration  is  found  in  the  history 
of  all  organized  effort. 

With  the  augmentation  of  power  there  comes,  inevitably,  a  tendency 
to  rush  from  one  line  of  effort  to  another,  an  inclination  to  attempt  many 
things,  ofttimes  unadvisedly.  This  Association  cannot  hope  to  claim 
exemption  from  these  universal  tendencies.  They  are  centrifugal  forces, 
disrupting  in  their  effect,  unless  neutralized  by  their  correlatives.  Usu- 
ally this  correlative  force  is  found  in  constitutional  limitations,  but  our 
organization,  as  we  have  noticed,  has  no  such  limitations,  hence  our 
centripetal  force  must  be  found  in  the  exercip^  of  the  most  exacting  con- 
servatism. And  such  conservatism  will,  we  believe,  be  exercised;  not  of 
the  kind  that  induces  men  to  supinely  accept  all  existing  conditions, 
but  of  the  kind  that  shall  secure  the  consideration  of  every  policy,  and 
shall  demand  that  lines  of  effort  shall  be  based  upon  carefully  established 
facts  instead  of  prejudice. 

The  successful  individual  must  have  definiteness  of  purpose.  Labor 
is  his  balance  w^heel,  and  to  secure  a  perfect  equipoise  enabling  him  to 
control  the  tendepcy  to  outbursts  of  natural  inclination  and  passion, 
that  labor  must  be  continuous  and  free  from  mutability.  So  if  history 
is  to  enroll  our  Association  among  the  few  successful  philanthropic 
organizations,  it  must  have  a  definite  purpose;  and  continuity  and  immu- 
tability of  effort  must  be  its  distinguishing  features.  I  used  the  word 
^'philanthropic"  advisedly.  True,  this  is  the  organization  of  a  class,  but 
the  good  which  we  seek  is  not  of  limited  application.  Not  one  declared 
l)urpose  of  this  Association  but  would,  if  accomplished,  inure  to  the 
benefit  of  every  patriotic  citizen  of  Michigan;  and  those  only  are  object- 
ing who  are  now,  or  who  hope  to  be,  the  recipients  of  an  unjust  bounty. 
It  is  the  absence  of  selfishness,  the  broad  benevolence  of  our  purposes, 
which  entitles  us  to  use  the  word  "philanthropic"  and  has  won  the  appro- 
bation of  the  public.  We  may  well  be  proud  that  the  good  citizens  every- 
where, residents  and  non-residents  of  Michigan,  all  who  understand  c»ur 
purposes,  are  anxious  for  the  success  of  our  Association.  These  con- 
siderations must  impress  ever.v  delegate  with  the  responsibility  of  his 
position.  The  immediate  future'  of  this  Association  is  absolutely  in  your 
hands,  and  all  its  future  depends  largely  upon  the  action  of  this  con- 
vention. Let  us  avoid  extravagance  of  expression.  If  any  delegate 
is  harboring  feelings  other  than  those  of  broadest  charity  and  benevolence 
for  all  mankind,  let  him  keep  them  safely  confined  in  his  own  breast.  We 
must  keep  clear  of  entanglement  of  all  questions  which  have  become 
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partisan;  we  have  to  do  with  measures  and  with  individuals,  not  parties. 
Should  there  be  a  disposition  to  dwarf  this  Association  by  committing  it 
to  the  advocacy  of  measures  which  will  be  of  benefit  to  the  farmers  alone, 
let  it  be  remembered  that  selfishness  is  alike  destructive  of  all  that  is 
best  in  the  individnal  or  the  organization;  that  elassism  is  of  all  evils 
most  to  be  avoided,  because  it  is  unjust  and  because  its  most  baneful 
influence  is  felt  by  those  whom  it  purports  to  benefit.  As  in  the  past, 
so  in  the  future,  let  us  have  none  of  it.  Any  other  policy  will  surely 
alienate  the  sympathy  which  we  now  so  richly  enjoy. 

The  most  critical  period  of  the  life  of  the  individual  is  when  he  first 
becomes  conscious  of  his  power.  As  an  associatiop,  we  stand  in  that 
position  today,  and  if  we  escape  error  and  possible  disaster,  our  motion 
must  be  regulated  by  the  balance  wheel  of  conservatism.  If  our  work  has 
thus  far  been  largely  experimental,  it  will  be  no  less  so  in  the  future. 
In  vain  shall  we  look  to  the  past  for  analogies  to  guide  us,  for  in  the 
rapid  evolution  of  today  past  conditions,  in  ensemble,  find  no  repetition. 

The  charge  of  having  exceeded  his  authority  in  some  matters  may  be 
truthfully  brought  against  your  presiding  officer.  His  only  justification 
is  the  fact  that  the  results  of  such  transgressions  have  been  of  undeniable 
benefit  to  the  Association. 

The  difficulties  attendant  upon  the  present  position  of  the  Association 
are  most  fully  appreciated  by  those  who  are  giving  most  thought  and  are 
contributing  most  of  time  and  energy  for  its  success. 

Our  last  annual  meeting  demonstrated  the  fact  that  this  Association 
can  harmoniously  discuss  questions  of  such  nature  as  are  likely  to  come 
before  us  for  determination  at  this  meeting.  Your  resolutions  are  but 
the  expressions  of  your  desires;  much  more  important  are  the  plans 
you  make  for  the  purpose  of  securing  a  compliance  with  those  requests. 

In  the  discharge  of  the  duties  which  devolve  upon  the  presiding  officer, 
I  shall  doubtless  receive  the  hearty  co-operation  in  all  efforts  to  main- 
tain that  temperance  of  discussion  and  courteous  observance  of  indi- 
vidual rights  which  should  characterize  our  deliberations.  An  abiding 
faith  in  the  wisdom,  earnestness  and  good  sense  of  the  delegates  here 
assembled  begets  a  confidence  that  in  your  final  conclusions  there  will 
be  found  no  evidence  of  that  unseemly  radicalism  which  is  a  hindrance 
rather  than  an  aid  to  the  equitable  adjustment  of  affairs. 

Mr.  Woodbury  of  the  Union  Farmers'  Club  and  Mr.  Smith  of  the  Grass 
Lake  Club  led  in  the  discussion  of  the  president's  address. 

Robert  Gibbons  of  Detroit  addressed  the  Association  on  "Effective 
Work  with  the  Legislature."  He  urged  the  Association  to  concentrate 
their  efforts  on  their  work.  Present  only  measures  of  merit,  place  the 
bills  in  the  hands  of  reliable  men  and  appoint  men  suitable  to  present 
the  measures  to  the  legislative  committees.  To  go  slow  but  sure,  and 
thereby  accomplish  what  they  set  out  to  do.  He  thought  the  legislature 
was  oftentimes  abused  without  cause,  and  told  the  Association  nothing 
could  be  gained  by  smiting  the  hand  they  expected  to  assist  them.  Legis- 
lative bodies  were  only  human.  He  scored  the  newspapers  for  unjust 
and  unwarranted  assaults  on  legislative  bodies  and  said  their  reports  too 
often  brought  down  the  wrath  of  the  people  on  the  members  of  the  legis- 
lature, when  if  their  work  and  the  facts  were  properly  set  forth  the  re- 
sults would  be  different. 
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A  lively  discussion  followed  this  paper.  Delegate  Wixom  said  the 
farmers  themselves  are  largely  to  blame  because  they  do  not  receive  more 
at  the  hands  of  the  legislature.  Their  work  should  first  be  done  at  the 
primaries.  No  class  of  people  could  expect  that  their  interests  could  be 
well  guarded  unless  men  were  selected  for  that  purpose.  Wherever  evil 
existed,  there  was  a  remedy  that  united  action  would  bring  about. 

Mr.  Lockwood  of  Monroe  said  the  reason  more  farmers  were  not  in 
the  legislature  was  because  they  could  not  stand  the  expense.  He 
averred  it  cost  all  a  man  got  out  of  it  to  spend  a  winter  in  the  legislature, 
to  say  nothing  of  the  f 500  or  f 600  it  cost  to  make  the  canvass. 

Another  delegate  said  he  thought  the  Association  should  guard  against 
selfishness.  The  members  should  remember  that  they  are  citizens  of 
the  State,  that  it  was  a  large  commonwealth  of  varied  interests.  The 
Association  should  know  its  own  mind  before  it  urged  any  measures 
upon  the  legislature.  When  the  members  know  what  the  farmers  really 
wanted,  and  were  united  on,  they  would  be  gljad  to  comply  with  any 
reasonable  request. 

Mrs.  R.  F.  Johnston  of  Detroit  read  a  paper  on  "Woman's  Influence  in 
Farmers'  Organizations."  She  said  in  part,  "There  are  many  good  rea- 
sons why  women  should  share  in  the  work,  the  responsibilities  and  the 
benefits  of  the  club,  and  I  have  yet  to  hear  a  valid  reason  assigned  why 
they  should  not.  One  of  the  best  reasons  for  their  presence  is  that  the 
farmer's  family — ^a  little  isolated  commune,  the  one  and  only  syndicate 
of  which  the  farmer  is  the  head — cannot  afford  to  disintegrate  socially. 
In  the  cities,  husbands  and  wives  go  and  come  independent  of  each  other. 
But  on  the  farms,  the  social  pleasures  must,  by  the  circumstances  and 
conditions  of  farm  life,  be  such  as  both  can  enjoy,  for  they  must  be 
shared  together. 

Perhaps  woman's  direct  influence  is  not  as  great  as  that  she  exer- 
cises unconsciously;  indeed,  we  know  that  it  is  often  true  that  the  power 
of  pereonality  is  stronger,  though  much  less  in  evidence,  than  the  force 
of  advice  and  precept  through  direct  speech. 

It  seems  to  me  that  woman's  influence  in  farmers'  organizations  is 
not  so  very  different  after  all  from  her  influence  in  the  fanner's  family. 
Just  as  she  can  create  a  cheerful,  refined,  elevating  atmosphere  in  the 
home,  so  she  can  engender  these  qualities  in  the  club.  Her  presence 
tends  to  make  discussions  moderate  in  tone  and  temperate  in  expression, 
and  in  those  discussions  she  can  lift  her  voice  for  truth  and  purity  and 
right. 

It  is  my  firm  belief,  that  though  there  is  no  doubt  woman's  influence 
in  farmers'  organizations  is  both  valuable  and  beneficient,  the  real  gist 
of  the  question  runs  the  other  way.  The  influence  of  the  organizations 
upon  woman  is  greater  than  woman's  influence  in  the  organization.  I 
repeat,  I  believe  woman  needs  the  club  more  than  the  club  needs  her. 

It  does  us  all  good  to  meet  and  mingle  with  our  kind.  To  do  so  helps 
to  establish  a  bond  of  human  sympathy  between  individuals  and  makes 
the  brotherhood  of  man  something  more  than  empty  words.  It  breaks 
the  monotony  and  enlivens  the  isolation  of  farm  life. 

Many  of  you  know  that  I  do  not  believe  in  public  life  for  women,  but 
I  do  regard  it  as  every  woman's  duty  to  be  interested  in,  and  to  the 
extent  of  her  opportunities,  be  conversant  with  our  great  national  ques- 
tions.    We  shall  never  have  social  or  moral  purity  until  women  know 
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more  about  public  affairs.  How  can  indifferent  mothers  bring  up  patri- 
otic sons?  Love  of  country  is  no  masculine  virtue.  It  belongs  to  men 
and  women  alike.  The  women  of  1776,  the  women  of  1861,  were  per- 
meated with  loyalty  to  country,  l^erhaps  were  some  issue  involving 
some  great  personal  sacrifice  before  them,  the  women  of  1896  would 
prove  as  patriotic  and  as  loyal  as  the  dames  of  the  revolution  and  the 
civil  war.  But  our  country  needs  not  the  spasmodic  exercise  of  patri- 
otic devotion,  but  the  steady  and  abiding  interest  of  our  mothers  on  the 
events  and  issues  that  are  mailing  the  history  of  today.  For  it  is  a 
history-making  epoch,  as  those  will  realize  who  live  to  look  back  upon 
it  through  the  perspective  of  the  next  decade.  Therefore,  I  say,  women 
need  these  organizations,  that  they  may  hear  about  and  help  discuss 
these  crucial  topics  of  public  welfare  in  which  all  men  are,  and  all 
women  ought  to  be,  interested." 

At  the  session  on  Tuesday  morning  Professor  Thompson  of  the  Uni- 
versity of  Michigan  addressed  the  Association  in  defence  of  the  Uni- 
versity. Prof.  Thompson  urged  that  the  Farmers'  Club  endorse  special 
appropriations.  Education  in  the  professions,  he  urged,  was  a  public 
need.  In  this  respect,  the  State  University  was  performing  a  work 
that  no  other  institution  did,  a  work  necessary  to  the  continued  growth 
and  development  of  the  State  in  art,  science  and  civilization.  The  per- 
sonal interest  of  the  farmers  in  the  University,  he  said,  was  greater 
than  that  of  any  other  class.  Over  forty  per  cent  of  the  University 
students  were  children  of  farmers.  The  agricultural  class  was  the  great 
feeder  of  all  the  professions.  Furthermore,  the  farmer  had  a  peculiar 
interest  in  the  welfare  of  the  University.  The  farmer's  educational 
facilities  were  the  district  school,  and  he  was  far  more  dependent  upon 
the  University  for  higher  education  than  any  other  class  of  citizens. 

The  discussion  of  this  paper  was  led  by  A.  C.  Bird  of  Highland,  ex- 
president  of  the  Association.  He  stated  that  he  was  a  warm  friend  of 
the  institution  and  fully  appreciated  the  great  work  it  is  doing.  The 
main  question  for  the  Association  to  consider  was  whether  or  not  it 
eould  afford  to  recommend  any  appropriation  in  the  face  of  the  present 
condition  of  the  farmer.  He  charged  that  there  was  a  tacit  agreement 
last  session  that  if  the  legislature  voted  the  one-sixth  mill  tax,  the 
University  would  ask  for  no  special  appropriations  for  several  years  to 
come. 

The  fifth  clause  of  the  declaration  of  principles  was  then  taken  up  and 
adopted  by  a  unanimous  vote,  as  follows:  That  not  more  than  the 
regular  one-sixth  mill  tax  be  granted  the  University  for  the  coming  two 
years. 

On  invitation  of. the  Association,  C.  V.  Deland,  State  Statistician, 
gave  a  short  address  on  the  subject  of  taxation. 

The  future  of  the  Farmers'  Club  movement  was  presented  by  A.  C. 
Bird,  who  predicted  a  steady,  continuous  growth  for  the  movement. 

The  relation  of  the  State  Association  to  the  "Michigan  Farmer"  was 
then  discussed,  the  general  expression  being  that  the  future  work  of 
the  Association  must  be  largely  done  through  the  "Farmer." 

Tuesday  afternoon  the  committee  on  constitution  and  by-laws  re- 
ported the  following  amendments: 

Constitution,  Article  IV.  Changing  the  date  of  meeting  to  the  second 
Tuesday  in  December. 
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Article  V.    Allowing  all  officers  to  be  re-elected  by  a  two-thirds  vote. 

Article  VI.  Extending  the  privilege  of  membership  to  any  club  with- 
out the  State,  all  membership  requiring  the  payment  of  a  fee  of  one 
dollar,  which  should  entitle  to  membership  until  the  following  annual 
meeting. 

By-laws:  Changes  recommended  to  require  delegates  to  present  cre- 
dentials before  being  regularly  seated. 

The  recommendations  of  the  committee  were  adopted  with  the  excep- 
tion of  the  one  relating  to  Article  V  of  the  Constitution. 

The  report  of  the  committee  on  general  resolutions  was  next  con- 
sidered.   The  committee  had  reported  favorably  upon  the  following: 

Resolvedy  That  it  is  the  opinion  of  the  Association  that  much  good 
may  be  done  by  the  various  local  clubs  securing  copies  of  the  proceedings 
of  the  various  boards  of  supervisors  of  the  State,  and  discussing  them 
fully  with  a  view  to  acquainting  themselves  with  the  business  of  the 
counties. 

Resolved,  That  in  consideration  of  the  increa»sing  numbers  of  farmers^ 
clubs  and  of  the  importance  of  the  work  to  be  done,  the  State  Association 
recommends  some  form  of  county  organization. 

Resolvedj  That  the  State  Association  recommend  the  establishment  of 
a  department  in  the  "Michigan  Farmer"  similar  to  that  devoted  to  the 
State  Association,  for  the  recommendation  and  discussion  of  such  ques- 
tions as  are  of  interest  to  the  ladies  of  the  clubs. 

These  resolutions  were  adoptt^d  by  the  convention,  and  also  another 
offered  subsequently  endorsing  the  traveling  library  system. 

As  was  thoroughly  realized  from  the  beginning,  the  great  interests 
of  the  convention  centralized  in  the  consideration  of  the  report  of  the 
committee  on  resolutions  pertaining  to  legislation.  Through  the  chair- 
man, J.  T.  Daniells,  this  committee  had  reported  in  substance  as  fol- 
lows: That  they  thoroughly  approved  of  the  entire  eight  principles 
recommended  by  the  executive  committee,  but  that  in  order  that  the 
work  of  the  Association  might  be  more  effective,  they  recommended 
that  the  first,  fifth,  sixth  and  eighth  be  adopted  by  the  convention. 

DECLARATIONS   OF   PRINCIPLES. 

First,  That  all  county  officials  be  paid  in  full  for  their  respective 
services  by  stated  salaries  fixed  by  the  respective  boards  of  supervisors; 
and  that  it  be  made  a  criminal  offense  for  such  officials  to  receive  any 
fees  or  other  perquisites  in  addition  to  their  salaries.  Further,  that  the 
fees  collected  in  county  offices  be  readjusted  on  an  equitable  basis,  and 
that  hereafter  all  such  fees  be  turned  into  the  county  treasury  and 
become  a  part  of  the  general  fund. 

Second,  That  no  new  State  institutions  be  established  by  the  next  legis- 
lature, and  that  there  be  a  general  weeding  out  of  the  unprofitable  State 
institutions  already  in  existence,  and  of  unbusiness-like  methods  of  man- 
agement wherever  they  exist. 

Third,  That  Michigan  prisons  should,  in  the  aggregate,  be  made  self- 
supporting. 

Fourth,  That  no  more  than  the  regular  one-sixth  mill  tax  be  granted 
to  the  University  for  the  coming  two  years. 
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Fifth,  That  no  change  be  made  in  our  road  laws  whereby  the  main- 
tenance of  our  roads  shall  be  made  more  burdensome  than  at  present,  or 
that  will  dispossess  the  farming  community  of  their  management. 

Sixth,  That  a  more  economical  and  effective  system  of  collecting  taxes 
upon  non-resident  land  must  be  devised. 

Seventh,  That  our  tax  system  be  so  amended  as  to  secure  a  more 
equitable  distribution  of  the  burdens  of  taxation  upon  both  personal 
property  and  real  estate,  and  upon  both  corporate  and  private  capital. 

Eighth,  That  we  reaffirm  the  resolutions  passed  at  our  last  annual 
meeting  relative  to  the  compilation  of  the  laws  of  the  State,  which  resolu- 
tions were  as  follows: 

Resolved,  That  we  commend  the  action  of  the  last  legislature  in  order- 
ing a  recompilation  of  the  general  laws  of  the  State,  together  with  cita- 
tions and  notes  of  the  decisions  of  the  Supreme  Court  thereon,  as  a  wise 
step  taken  in  the  interests  of  the  ten  thousand  public  officers  who  are 
expected  to  enforce  and  observe  the  laws  in  their  official  capacity,  but 
who  do  not  have  the  time  and  legal  training  necessary  to  enable  them 
to  search  through  and  compare  the  contents  of  many  volumes  of  laws 
and  decisions. 

Resolved,  That  we  also  commend  the  action  of  the  legislature  in  re- 
turning to  the  wise  policy  of  the  State  in  preparing,  publishing  and  own- 
ing its  own  compilation  of  the  general  laws,  in  accordance  with  the  ex- 
press terms  of  the  constitution,  as  well  calculated  to  insure  correctness 
in  publication  and  saving  of  expense  to  the  public. 

Resolved,  That  we  recommend  that  the  next  legislature,  after  the  close 
of  its  own  work,  order  the  new  compilation  published  as  speedily  as  pos- 
sible and  consistent  with  correctness  of  execution,  and  provide  for  offering 
for  sale  at  the  very  lowest  price  possible  a  sufficient  number  of  copies 
to  supply  every  citizen  who  desires  them  with  the  law  which  he  is  ex- 
pected to  obey  and  the  ignorance  of  which  is  no  excuse  for  their  viola- 
tion. 

Ano;ther  resolution,  offered  by  Hon.  Patrick  Haukerd,  was  afterwards 
adopted,  asking  the  legislature  to  enact  a  law  in  the  interest  of  economy 
in  court  procedure,  providing  that  in  civil  cases  a  jury  shall  consist  of 
six  instead  of  twelve  members. 

A  formal  invitation  from  the  State  Grange,  which  was  then  in  session 
at  the  other  end  of  the  Capitol,  to  meet  with  them  in  joint  session  in 
the  evening,  was  at  this  point  accepted  and  arrangements  made  to  at- 
tend the  meeting  in  a  body. 

The  election  of  officers  for  the  ensuing  year  resulted  as  follows:  Presi- 
dent, J.  D.  Daniells  of  Union  Home;  vice  president,  Patrick  Hankerd 
of  Henrietta;  secretary  and  treasurer,  F.  D.  Wells  of  Rochester;  directors 
for  three  years,  F.  Whelan,  North  Newberg,  A.  L.  Landon,  Springport, 
and  as  director  to  fill  the  vacancy  caused  by  the  resignation  of  J.  T. 
Daniells  on  his  election  to  the  presidency,  L.  H.  Ives  of  Mason  was 
elected. 

President  Kimmis  then  announced  as  the  legislative  committe  for  the 
coming  year,  H.  D.  Piatt  of  Ypsilanti,  Robert  Gibbons  of  Detroit,  A.  C. 
Bird  of  Highland,  F.  C.  Ruggles  of  Milford,  and  A.  I.  Barber  of  Mason. 

Adjourned. 
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CO-OPERATION    IN    FRUIT    SELLING. 

BT  HON.   B.   D.  GBAHAM. 

The  Grand  Rapids  Fruitgrowers  Association  was  organized  about 
three  years  ago.  There  had  long  been  felt  the  need  for  some  united 
action  on  the  part  of  the  fruitgrowers  of  this  vicinity  for  the  purpose, 
chiefly,  of  advertising  our  fruit,  and  with  no  very  definite  idea  of  what 
we  could  do  or,  indeed,  of  what  we  wanted  to  do,  a  meeting  was  called 
and  largely  attended  by  the  farmers  and  fruitgrowers,  and  out  of  that, 
although  I  believe  it  was  in  the  following  year  our  organization  spru,ng. 
Of  course  there  were  nearly  as  many  ideas  as  there  were  men  present. 
Some  advocated  a  strong  legal  organization^  incorporating  under  the 
laws  of  the  State;  but  this  step  was  too  radical  for  the  conservative 
element,  and  we  finally  agreed  upon  our  present  plan,  leaving  every 
member  perfectly  free  to  do  as  he  sees  fit  with  his  fruit,  both  as  to 
packing  and  selling;  in  fact  the  association  has  no  control  whatever 
over  any  member  or  his  product,  it  only  acts  as  a  moral  support.*  First, 
every  member  is  required  to  give  in  an  estimate  of  his  probable  crop,  the 
quality,  time  of  ripening,  etc.  With  this  data  the  secretary  of  the  asso- 
ciation, after  having  procured  from  the  railroad  and  express  companies 
a  complete  list  of  freight  and  express  rates  to  cities  where  we  are  likely 
to  ship,  with  probable  time  in  transit  of  fruit,  gets  out  a  circular  setting 
forth  these  facts  with  such  inducements  and  embelishments  as  may 
seem  proper,  mailing  them  to  a  large  number  of  dealers  all  over  the 
country,  advising  them  to  come  to  our  market  and  purchase  fruit  direct 
from  the  grower.  During  the  fruit  season  we  have  maintained  a  central 
oflQce  of  sufficient  dimensions  to  allow  outside  buyers  an  opportunity 
to  store  (temporarily)  and  pack  their  fruit.  We  have  also  at  such  place 
kept  for  sale  fruit  packages  and  covers,  with  every  convenience  for 
packing.  By  this  means  only  have  we  been  able  to  induce  outside  buy- 
ers to  purchase  direct  from  the  grower,  which  is  a  matter  of  great  im- 
portance. I  said  the  association  was  a  moral  support.  By  this  I  mean, 
for  instance,  if  the  market  is  dull  and  buyers  are  bearing,  reporting  out- 
side markets  flat,  etc.,  our  secretary  or  business  manager,  who  is  always 
to  be  found  on  the  market  or  at  his  office,  is  supposed  to  have  the  latest 
telegraphic  reports,  which  may  not  and  often  do  not  confirm  the  state- 
ments of  buyers,  and  then  the  grower  always  knows  that  if  he  does  not 

Digitized  by  VjUU^  IC 


MISCELLANEOUS    ARTICLES  603 

sell  or,  to  use  a  common  expression,  ''gets  stuck''  with  his  load,  he  can 
always  ship  on  his  own  account  with  good  prospects  of  winning.  He 
has  a  place  to  go,  with  facilities  for  packing,  etc.  We  have  also  used  our 
association  as  a  purchasing  agent  with  good  results,  but  this  is  in  my 
opinion  of  very  minor  importance  compared  with  the  benefits  secured  by 
united  action  regarding  railroad  rates,  time  and  facilities.  I  am  also 
confident  that  our  system  of  bringing  the  buyer  direct  to  our  market 
is  the  proper  way  t6  handle  fruit.  It  does  away  with  overcrowding  and 
consequent  glutting;  each  buyer  takes  what  he  thinks  hie  house  can 
handle  profitably  and  of  such  grade  or  quality  as  best  suits  his  particular 
trade,  and  in  this  respect  alone  there  is  a  great  difference.  Some  towns, 
even  large  ones,  have  never  yet  been  known  to  give  satisfactory  prices 
for  fine  selected  fruit,  but  will  take  a  very  large  amount  of  common 
stock  at  fair  prices,  while  others  will  take  little  or  nothing  but  the  best; 
and  with  buyers  on  the  ground  who  know  the  wants  of  their  trade,  the 
very  best  results  are  obtained.  1  am  forced  to  say,  however,  that  our 
society  has  not  given  entire  satisfaction.  The  growers  as  a  class  have 
not  given  it  the  hearty  support  which  it  merits,  many  of  them  saying,  "O, 
I  get  just  the  same  benefit  as  though  I  belonged  and  paid  my  dollar  a 
year;"  and  they  do,  but  this  is  not  encouraging  for  those  who  do  pay 
or  those  who  are  putting  in  their  time  and  energy  free  of  charge.  Our 
association  has  already  done  us  much  good  and  our  work  is  just  begun. 
I  have  faith  to  believe  that  it  will  eventually  receive  the  support  of  all 
the  intelligent  growers  in  this  vicinity. 
Grand  Rapids,  Dec.  16,  1896. 


FARMING   IN  MENOMINEE   COUNTY,   MICHIGAN. 

PBEPABED   BY  MAGNUS  NELSON,    MENOMINEE,   MIOHIGAN. 

In  Menominee  county  we  have  nearly  all  kinds  of  soil.  Along  the 
west  shore  of  Green  Bay,  and  for  perhaps  a  mile  and  a  half  back  from 
the  water,  the  soil  is  generally  sandy,  with  a  surface  soil  of  black  loam 
from  2  to  4  inches  deep.  Farther  back  from  the  lake  the  soil  is  mostly 
clay  with  a  good  hardpan  sub-soil ;  here  is  also  a  good  mixture  of  loam. 
The  land  originally  was  nearly  all  covered  with  timber.  On  what  we 
call  the  "high  lands"  we  have  still  maple,  elm  and  basswood.  In  my 
judgment,  this  kind  of  land  composes  about  one-third  of  the  county,  the 
other  two-thirds  being  what  we  call  "cedar  swamps."  There  is  also  a 
slight  mixture  of  tamarack,  hemlock,  white  pine,  balsam  and  spruce. 
During  the  great  fire  of  1871  a  large  portion  of  the  county  was  burned 
over,  and  the  lands  not  now  cleared  are  covered  with  birch,  popple,  and  a 
few  soft  maples. 

So  far  as  I  know,  the  first  settlement  in  the  county  was  at  a  place 
called  Bench  Creek,  located  about  seven  miles  north  of  the  city  of  Me- 
nominee, and  settlfHl  about  55  years  ago.  The  people  are  mostly  Ger- 
mans, and  their  principal  reliance  is  on  potatoes  and  hay.  Some  of  the 
younger  people  are  now  getting  into  control  and  are  going  into  stock 
raising  and  dairying.  There  will  soon  be  a  butter  factory  in  this  section. 
Perhaps  the  most  important  farm  community  in  this  county  is  Stephen- 
son, a  little  village  about  20  miles  north  of  the  city  of  Menominee,  which 
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was  settled  some  23  years  ago.  The  farmers  are  largely  younger  people, 
quite  largely  foreigners  from  several  nationalities;  they  started  poor, 
but  are  fairly  educated,  and  most  of  them  now  have  nice  farms.  Up 
to  this  time  most  of  these  farmers  have  had  timber  to  sell,  and  have 
relied  on  this  for  ready  money,  but  the  timber  is  getting  scarce  and, 
more  especially  since  we  have  had  our  Farmers'  Institutes,  dairying 
is  being  quite  largely  introduced.  A  butter  factory  recently  started 
paid  the  first  summer  for  the  cream  80  cents  per  hundred  pounds  of 
milk  and  the  skimmed  milk  returned. 

The  county  is  quite  rapidly  settling  up,  and  very  few  sections  but 
contain  farmers.  We  have  some  large  farms,  several  having  over  1,000 
acres  each  under  the  plow.  Still  I  think  that  not  over  5  per  cent  of 
our  available  land  is  under  cultivation,  and,  as  a  matter  of  fact,  th^se 
lands  are  really  our  poorest.  At  one  time  the  so  called  "high  lands" 
were  considered  the  best.  I  think  this  was  largely  due  to  the  fact  that 
the  burning  deposited  large  amounts  of  ashes,  which  enabled  the  new 
ground  to  produce  exceedingly  good  crops.  There  is  no  question  in  my 
mind  but  what  our  cedar  swamps  are  our  best  land.  Of  course  there  is 
great  difficulty  and  expense  in  clearing  these  lands,  but  when  once  got 
under  cultivation  their  fertility  is  almost  inexhaustible.  However,  the 
art  of  clearing  such  land  is  not  understood  by  most  of  our  people.  The 
general  practice  is  to  burn  the  land  when  it  is  very  4ry>  thus  getting 
what  is  termed  "a  good  bum,"  but  in  doing  this  the  splendid  deposit  of 
surface  soil,  consisting  of  partly  decayed  vegetable  matter,  is  burned 
off.  The  better  way  is  to  wait  for  a  good  rain,  after  the  land  is  once 
ready  to  burn,  and  when  the  brush  is  dry  but  the  water  still  standing 
in  the  hollows,  set  the  fire.  But  it  will  not  get  "a  good  bum,"  and  it 
will  generally  cost  f5  to  |10  per  acre  to  do  the  second  buming;  but  I 
believe  that  if  we  can  save  from  three  to  six  inches  of  this  top  soil, 
amounting  to  several  hundred  loads  per  acre,  we  can  well  afford  to  put 
in  the  extra  expense.  Our  swamp  lands  have  mostly  a  clay  sub-soil,  or 
gravelly  mixture,  with  a  deposit  of  muck  from  six  inches  to  three  feet 
deep. 

There  is  another  difficulty  in  getting  these  swamp  lands  cleared,  and 
that  is  in  the  present  drain  law.  I  think  we  ought  to  have  an  amend- 
ment that  will  give  us  the  right,  under  proper  restrictions,  to  drain 
through  our  neighbor's  land  to  a  natural  outlet.  They  have  such  a  law 
in  Sweden  which  goes  even  farther,  for  after  the  drain  is  made  through 
the  neighbor's  land  he  has  to  keep  it  in  repair,  under  penalty  for  dam- 
ages resulting  from  his  neglect.  Perhaps  if  we  sent  more  farmers  to 
the  legislature  we  would  have  some  of  these  things  remedied. 

Perhaps  it  may  interest  some  of  your  readers  to  know  something  about 
my  own  work,  not  because  I  wish  to  boast  of  what  I  have  done,  but  to 
show  that  any  man  with  the  right  kind  of  energy  can  make  a  good  suc- 
cess of  farming  in  this  county.  I  came  from  a  good  farming  country  in 
Sweden;  in  fact,  I  was  sure  that  anything  I  did  not  know  about  farming 
was  not  worth  knowing.  After  arriving  in  this  country,  for  six  years  I 
worked  in  the  mills,  saving  my  money,  and  thus  bought  the  land  that  1 
now  farm.  My  first  three  years  of  farming  were  a  failure  so  far  as  money 
making  was  concerned,  but  I  got  in  the  habit  of  reading  agricultural 
papers  and,  together  with  my  unsuccessful  experiences,  made  up  my 
mind  that  I  did  not  know  everything  about  farming.    Ever  since  this  I 
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have  been  willing  to  learn,  and  have  found  farm  papers  my  best  friends. 
I  have  found  it  essential  to  keep  books,  so  as  to  know  what  crops  paid 
me  and  what  did  not. 

After  20  odd  years  of  farming,  I  have  now  a  dairy  of  40  cows.  Eleven 
years  ago  these  cows  averaged  4,500  pounds  of  milk  per  year;  last  year 
my  herd  gave  an  average  of  6,800  pounds  of  milk  per  cow,  including 
heifers.  If  I  live  eleven  years  more  I  expect  to  have  them  up  to  9,000 
or  10,000  pounds.  I  have  80  acres  of  land  cleared,  on  which  are  1,000 
fruit  trees  and  a  garden  containing  10  acres;  5  acres  are  occupied  with 
17  buildings  and  a  yard;  I  grow  5  acres  of  strawberries  and  3  acres  of 
potatoes;  this,  with  the  roads,  makes  26  acres,  leaving  me  54  acres  for 
growing  fodder  crops.  Since  building  my  three  silos  I  have  raised  on 
these  54  acres  all  the  coarse  fodder  that  I  need  for  51  head  of  cattle  and 
<)  horses.  I  have  no  better  land  than  the  average  in  Menominee  county; 
have  worked  hard,  and  have  tried  to  benefit  by  the  experience  of  others, 
as  well  as  my  own. 

There  is  one  thing  more  that  I  want  to  speak  about,  because  so  many 
farmers  neglect  it,  and  that  is  keeping  accurate  accounts.  Most  farmers 
that  I  know  work  on  one  year  after  another,  keeping  no  account  of  what 
it  has  cost  them  to  run  their  farms,  and  consequently  they  cannot  tell 
which  crops  pay  them.  I  have  a  separate  account  for  each  field,  and 
when  I  find  that  one  crop  doesn't  pay  I  raise  something  else.  I  charge 
the  value  of  my  labor  to  the  farm  and  interest  on  my  capital  invested, 
and  credit  all  improvements.  I  also  have  separate  accounts  for  the 
dairy  and  for  the  farm.  All  fodder  taken  from  the  farm  is  charged,  at 
market  price,  to  the  dairy  and  credited  to  the  fkrm.  During  the  past 
four  years  I  have  reduced  over  one-sixth  the  cost  of  keeping  each  cow. 
I  find  that  farming  pays,  but  am  sure  that  it  means  just  as  much  hard 
work  and  business  skill  as  it  does  to  succeed  in  anything  else. 


STATE  HORTICULTURAL  SOCIETY. 

The  twenty-sixth  annual  meeting  of  the  State  Horticultural  Society 
was  held  in  the  Kent  county  court  house.  Grand  Rapids,  Tuesday, 
Wednesday,  and  Thursday,  December  1,  2,  and  3,  beginning  the  morning 
of  the  first.  It  was  held  in  conjunction  with  the  West  Michigan  Fruit- 
growers' Society,  the  G.  R.  V.  Horticultural  Society,  the  Grand  Rapids 
Fruitgrowers'  Association,  and  the  Grand  Rapids  Florists'  Club. 

The  program,  except  a  few  additions,  embraced  the  following  papers 
from  the  eminent  specialists  and  leading  growers  named. 

"Relative  Hardiness  of  the  Fruit  Buds  of  Peaches  and  Plums,"  and 
"Remarks  upon  the  Pollination  of  Fruits,"  Prof.  John  Craig  of  the 
Canadian  experimental  farm  at  Ottawa. 

"The  Future  of  Peach  Growing  in  the  United  States,"  J.  H.  Hale  of 
Connecticut. 

"Recent  work  Among  our  Insect  Enemies,"  Prof.  M.  V.  Slingerland, 
entomologist  at  Cornell  University. 

"Education  of  Horticulturists,"  Prof.  L.  R.  Taft  of  Michigan  Agri- 
cultural College. 
64 
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"Cultural  Requisites  for  Best  Development  of  some  of  our  GardeD 
Vegetables,"  Prof.  W.  W.  Tracy  of  Detroit. 

"Some  Florists'  Problems,"  Thomas  Grunson,  florist  at  Michigan  Agri- 
cultural College. 

"Object  and  Limitations  of  Pruning,"  R.  M.  Kellogg  of  Three  Rivers. 

"Observations  and  Experience  in  the  Orchards  the  Past  Summer,"  J. 
J.  Gee  of  Whitehall. 

"Fruit-Growins:  up  to  Date,"  W.  W.  Rork  of  Agnew. 

"Celery-Growing  for  the  Amateur,"  Edwin  H.  Starr  of  Royal  Oak. 

"Present  and  Future  of  Apple  Culture,"  R.  H.  Sherwood  of  Watervliet 
and  S.  B.  Smith  of  Grand  Rapids. 

President  Morrill  presented  his  system  of  pruning  peach  trees,  the 
same  being  illustrated  by  means  of  the  stereopticon,  the  pictures  being 
from  photographs  of  Mr.  MorrilPs  trees. 

The  same  instrument  was  used  for  the  illustration  of  the  addresses  of 
Profs.  Slingerland  and  Craig. 

The  subject  of  "Fruit  Distribution"  was  treated  by  Mr.  G.  W.  Barnett 
of  Chicago. 

An  address  of  welcome  was  made  by  Hon.  Chas.  W.  Garfield,  whose 
remarks  partook  largely  of  a  retrospective  character,  treating  of  the  men 
and  measures  which  have  conduced  to  the  society's  success. 

Besides  the  subjects  represented  by  the  papers,  many  other  questions 
of  interest  and  practical  value  were  brought  up  by  questions. 

In  order  to  encourage  the  exhibit  of  fruits,  flowers  and  vegetables,  the 
following  prizes  were  offered: 

For  a  collection  of  'the  best  grown  and  most  valuable  fruits,  of  the 
various  classes  and  varieties,  strictly  for  market,  special  adaptation  to 
such  purpose  to  rule.    Premiums — First,  f5;  second,  $3;  third,  f2. 

For  a  collection  of  the  best  grown  and  most  desirable  fruits  of  the 
various  classes  and  varieties,  adapted  strictly  to  dessert  and  culinary 
uses,  quality  to  rule.    Premiums — First,  f5;  second,  $3;  third,  |2. 

For  the  most  complete,  best  grown,  and  neatly  arranged  collection  of 
kitchen  and  table  garden  vegetables,  including  potatoes;  quality,  adap- 
tation to  the  purpose,  and  tasteful  arrangement  to  rule.  Premiums — 
First,  15;  second,  f3;  third,  |2. 

For  the  most  complete,  well  grown,  and  tastefully  displayed  collection 
of  ornamental  plants  and  cut  flowers.  Premiums — First,  f5;  second,  f3; 
third,  f 2. 

For  the  largest  and  best  display  of  chrysanthemums  in  pots,  f5;  for  the 
largest  and  best  display  of  same  as  cut  flowers,  f  3. 

For  largest  and  best  display  of  cut  roses.  First  premium,  f5;  sec- 
ond, |3. 

For  largest  and  best  display  of  carnations.  First  premium,  f3;  sec- 
ond, |2. 
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REPOET   OP  THE  TRANSACTIONS   OF  THE   SOCIETY  FOR 

THE  YEAR  1896,  AND.  PROCEEDINGS  OF  THE  WINTER 

MEETING  OP  THE  EXECUTIVE  COMMITTEE, 

JANUARY,  1897. 


OFFICERS  FOR  1896. 

President— WILLIAN  BALL,  Hamburg. 
Vice  President- I.  H.  BUTTERFIELD,  Lansing. 
Treasurer— C.  W.  YOUNG,  Paw  Paw. 
Secretary— HENRY  S.  FRALICK,  Grand  Rapids. 

EXECUTIVE  COMMITTEE. 

Term  Ending  Jan'y,  1897. 

Eugene  Fifield Bay  City,  Bay  County. 

L.  B.  TowNSEND Ionia,  Ionia  County. 

F.  H.  Latta Battle  Creek,  Calhoun  County. 

L.  W.  Barnes Byron,  Shiawassee  County. 

W..  P.  Custard Mendon,  St.  Joseph  County. 

M.  P.  Anderson Midland,  Midland  County. 

C.  E.  LOCKWOOD Washington,  Macomb  County. 

W.  E.  Boyden Delhi  Mills,  Washtenaw  County, 

E.  W.  Cottrel Detroit,  Wayne  County. 

H.  D.  Cutting Tecumseh,  Lenawee  County. 

Term  Ending  Jan'y,  1898. 

E.  W.  Hardy Osceola  C*tV,  Livingston  County. 

Frank  Maynard Jackson,  Jackson  County. 

F.  L.  Reed Olivet,  Eaton  County. 

N.  J.  Kelsey W.  Le  Roy,  Calhoun  County. 

H.  R.  Dewey Grand  Blanc,  Genesee  County. 

John  Lessiter Cole,  Oakland  County. 

H.  H.  Hinds Stanton,  Montcalm  County. 

R.  D.  Graham Grand  Rapids,  Kent  County. 

F.  E.  Skeels Grand  liapids,  Kent  County. 

M.  J.  Gard Volinia,  Cass  County. 

EX-PRESIDENTS. 

Charles  Kipp St.  Johns,  Clinton  County. 

E.  O.  Humphrey Kalamazoo,  Kalamazoo  County. 

W.  L.  Webber East  Saginaw,  Saginaw  County. 

Geo.  W.  Phillips Romeo,  Macomb  County. 

Wm.  Chamberlain Three  Oaks,  Berrien  County. 

A.  O.  Hyde Marshall,  Calhoun  County. 

T.  W.  Palmer Detroit,  Wayne  County. 

James  M.  Turner Lansing,  Ingham  County. 
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STANDING  COMMITTEES  AND  EXECUTIVE  SUPERINTENDENTS. 

BUSINESS  COMMITTEE. 
H.  H.  Hinds,  Eugene  Fifield,  H.  S.  Fralick. 

TRANSPORTATION  COMMITTEE. 
Eugene  Fifield,  H.  H.  Hinds,  Secretary. 

RECEPTION  COMMITTEE. 
A.  O.  Hyde,  Wm.  Chamberlain. 

FINANCE  COMMITTEE. 
W.  P.  Custard,  M.  P.  Anderson,  H.  R.  Dewey. 

PREMIUM  LIST  COMMITTEE. 

Eugene  Fifield,  L.  W.  Barnes,  F.  L.  Reed,  John  Lessiter,  C.  E.  Lockwood, 

F.  Maynard,  R.  D.  Graham. 

COMMITTEE  ON  RULES. 
W.  E.  Boyden,  E.  W.  Hardy,  M.  P.  Anderson. 

PROGRAM  COMMITTEE. 
C.  W.  Young,  W.  E.  Boyden,  and  Secretary. 

PRINTING  AND  ADVERTISING  COMMITTEE. 
I.  H.  Butterfield,  Eugene  Fifield,  H.  H.  Hinds. 

GENERAL  SUPERINTENDENT. 
H.  H.  Hinds. 

CHIEF  MARSHAL. 
Eugene  Fifield. 

EXECUTIVE  COMMITTEE. 

Cattte— W.  E.  Boyden.  Vehicles— K,  R.  Dewey. 

Horsesy  Eoadsters,  Classes  12-16  and  Speed  Needle  Work  and  Childrem'  Work — H.  D. 

Classes — Eugene  Fifield.  Cutting. 

Horses,  Draft  and  Ponies,  Classes  16-23—  Miscellaneous  and  ^aecial  Exhibits,  except 

C.  E.  Lockwood.  special  on  fruits — Frank  Maynard. 

Sheep— John  Lessiter.  Horticulture— R.  D.  Graham. 

Swine— L,  W.  Barnes.  Gates— F.  H.  Latta. 

Foultry—E,  W.  Hardy.  Folice-N,  J.  Kelsey. 

Hairy,  Bees  aiid  Honey— M,  J.  Gard.  Forage — W.  E.  Boyden. 

Farm  and  Garden  Products— F.  L.  Reed  Machinery — F.  E.  Skeels. 

Manufactured  Goods,  Music  and  Art—M.  AgincuUural  ImplemeiUs—W,  P.  Custard. 

P.  Anderson. 
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EP:P0RT    of    THE    JUDGES    OF    ELECTION    FOR    THE    OFFICERS    OF 
THE   ASSOCIATION,   HELD   ON  FAIR  GROUNDS  AT   GRAND   RAPIDS. 

Thursday,  September  10,  1896. 

Geo.  W.  Stewart,  Grand  Blanc;  A.  A.  Wood,  Saline;  and  E.  N.  BalU 
Hamburg,  duly  appointed  judges  of  election  for  the  oflScers  of  the  State 
Agricultural  Society,  held  on  the  fair  grounds  at  Grand  Rapids,  Thurs- 
day, September  10,  1896,  do  submit  the  following  report. 

Tbtal  number  of  ballots  cast,  30,  with  the  following  result: 

For  Prosident-Wimam    Ball 30 

*'    Vice  President— I.  H.  Butterfleld " 30 

'*    Treasurer— C.  W.  Young 30 

"    Secretary— H.  S.  Fralick 30 

For  Members  of  Executive  Committee. 

Term  ending  January ^  1899, 

Eugene  Fifield 30 

L.  G.  Townsend 30 

F.  B.  Latta 30 

A.  H.  Zeiiner 30 

L.  W.  Barnes 30 

W.  P.  Custard 30 

H.  D.  Cutting 30 

M.  P.  Anderson 30 

C.  E.  Lockwood 30 

W.  E.  Boyden 30 


PROCEEDINGS  OF    EXECUTIVE,  COMMITTEE,    ANNUAL  WINTER   MEET- 
ING,   1896. 

The  annual  meeting  of  the  committee  was  called  as  provided  in 
the  constitution,  to  meet  at  the  Hudson  House,  Lansing,  Monday  evening,^ 
January  11,  1897,  at  8:00  p.  m. 

There  were  present,  Wm.  Ball,  H.  H.  Hinds,  Eugene  Fifield,  C.  W. 
Young  and  I.  H.  Butterfleld.  A  quorum  not  being  present,  on  motion  the 
meeting  was  adjourned  to  Wednesday  evening,  February  24,  1897,  at 
8:00  p.  m.,  at  the  same  place. 

Wednesday  Evening,  February  2t,  1897. 

The  committee  met  as  per  adjournment  noted  above  at  the  Hudson 
House,  Lansing,  at  8:00  p.  m.    Meeting  called  to  order  by  the  president. 

There  were  present  the  following  members:  Messrs.  Barnes,  Boyden, 
Butterfleld,  Cutting,  Chamberlain,  Dewey,  Fifield,  Graham,  Gard,  Hyde, 
Hinds,  Hardy,  Kelsey,  Lockwood,  Latta,  Lesaiter,  Reed,  Skeels,  Young. 

On  motion  of  Mr.  Lockwood,  the  regular  order  of  business  was  de- 
ferred to  listen  to  a  committee  from  Detroit.  Pending  the  appearance 
of  the  committee,  Mr.  G.  A.  Watkins  of  Detroit  addressed  the  committee 
in  advocacy  of  increased  premiums  for  Shetland  poiyes.  On  motion,, 
the  matter  was  referred  to  committee  on  premium  list. 
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The  committee  from  Detroit,  consisting  of  Messrs.  Zenner,  Swartz, 
Carr,  Traver,  Carmichael,  and  Gibbons,  presented  a  proposition  for 
holding  the  fair  at  Detroit  for  the  next  two  years,  followed  by  remarks 
by  the  various  members  explanatory  of  the  proposition  submitted.  It 
was  moved  by  Mr.  Zenner  that  the  matter  be  considered  in  committee 
of  the  whole.  Mr.  Hinds  moved  as  an  amendment  that  a  committee  be 
appointed  to  confer  with  Detroit  committee. 

On  motion  of  Mr.  Boyden,  the  motion  and  amendment  were  laid  on  the 
table. 

On  motion  of  Mr.  Graham,  a  committee  of  five  was  appointed  to  con- 
sider the  matter  of  holding  the  next  fair. 

On  motion,  adjourned  to  meet  at  9:00  a.  m.  Thursday. 

Thursday,  Febbuaby  25,  1897,  9:00  A.  M. 

Committee  called  to  order  by  the  president.  Roll  called,  quorum 
present. 

The  secretarj^  presented  his  report,  which  was  accepted  and  referred 
to  the  finance  committee.    Report  was  as  follows: 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agri- 
cultural Society: 

Gentlemen — I  respectfully  submit  the  following  report  from  the  secre- 
tary's office  for  the  year  1896: 

Receipts  hy  Secretary,  1896, 

Cash  from  J.  H.  Steiner,  suspensions  1805 $31  50 

Cash  from  memberships  sold 473  00 

Cash  from  stall  rent 182  50 

Cash  from  entries,  trotting  races 1,615  00 

Total    $2,302  00 

Paid  C.  W.  Young  cash  as  per  receipts ' 2,302  00 

The  treasurer  presented  his  report,  which  was  accepted  and  referred  to 
the  finance  committee.    Report  was  as  follows: 

To  the  President  and  Members  of  the  Executive  Committee  of  the  Michi- 
gan State  Agricultural  Society: 
Gentlemen — I  herewith  submit  the  following  as  my  report  as  treasurer 

for  the  year  1896: 

Cash  on  hand  February  4,  1896 $20i  26 

General  admissions  11,027  25 

Grand  stand  1,147  50 

Secretary   2,302  00 

Privileges    1,714  60 

Speed  1,355  00 

Police   5  60 

Stalls   29  00 

Memberships    20  00 

Fines 5  00 

Note  1,005  51 

Board  of  trade 1,905  48 

Former  secretary    244  72 

Business  committee  531  65 

Refunded  premium* 21  80 

?21,519  87 
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DISBURSEMENTS. 

business  orders.  1896 $12,569  09 

Premium  orders,  1896 7,996  25 

Orders,  former  years 771  85 

Cash  on  hand,  February  24,  1897 182  18 


Respectfully  submitted. 


$21,519  37 


W.   YOUNG. 

Treasurer. 


The  business  committee  presented  the  fallowing  report,  which  was  re- 
ferred to  the  finance  committee: 


1S96. 


Feb.    13 

»'     13 

May    18 

**      18 

Aug.     4 

Sept.    1 

^       1 

( 

'      12 

**      11 

**      12 

i 

*      22 

Oct.      3 

( 

'       3 

Se 

pt.  10 
'      10 

'      10 

'      22 

*      22 

( 

*     22 

Oc 

t.     13 

Au 
Se 

pt.  11 
^      11 

Business  Committee. 
No  of 
order. 

301    John  Lesditer,  personal  expenses $12  00 

303    H.  H.  Hinds,  personal  expenses 100  01 

305    H.  H.  Hinds,  personal  expenses 90  00 

1     Eu$2:ene  Fifield,  personal  expenses    ,.     ...  20  60 

10  Eugene  Kifleld,  personal  expenses 40  62 

16    H.  H.  Hinds,  personal  expenses 81  75 

16    Eugene  t^field,  personal  expenses 45  98 

62  Eugene  Fifield,  personal  expenses 45  13 

63  H.  H.  Hinds,  personal  expenses 6  75 

70    H.  H.  Hinds,  personal  expenses 67  50 

133    Eugene  Fifield,  personal  expenses 12  75 

143    Kugene  Fifield,  personal  expenses 10  48 

150    H.  H.  Hinds,  personal  expenses 10  90 

.  Directors. 

24    J.  H.  Butterfield,  personal  expenses $10  24 

26  I.  H.  Butterfield,  personal  expenses,  postage,  etc.  15  95 

27  E.  W.  Hardy,  personal  expenses,  postage,  etc 3  55 

31  N.  J .  Kelsey ,  personal  expenses,  postage,  etc 33  29 

32  W.  P.  Custard,  personal  expenses,  postage,  etc. .  49  10 

41  H.  R.  Dewey,  personal  expenses 45  61 

42  L.  W.  Barnes,  personal  expenses 19  55 

44  F.  L.  Reed,  personal  expenses,  postage,  etc 38  08 

45  H.  D.  (Jutting,  personal  expenses 10  60 

50  C.  E.  Lockwood,  personal  expenses 24  80 

51  M.  J.  Gard,  personal  expenses 25  38 

52  Wm.  Chamberlain,  personal  expenses 15  85 

53  M.  P.  Anderson,  personal  expenses,  postage,  etc.  35  61 

54  Frank  Maynard,  personal  expenses 16  20 

60  R.  D.  Graham,  personal  expenses,  postage,  etc. . .  10  05 

66  John  Lessiter,  personal  expenses 23  56 

67  W.  E.  Boyden,  personal  expenses 24  60 

93    R.  D.  Graham,  personal  expenses 19  00 

119  H.  S.  Fralick,  J.  E.  Hardy  and  H.  D.  Cutting, 

personal  expenses 34  50 

127    F.  E.  Skeels,  personal  expenses 7  80 

139    I.  H.  Butterfield,  mailing  tubes 2  00 

Presidents  Office. 

11  Wm.  Ball,  personal  expenses $42  90 

64  Wm.  Ball,  personal  expenses,  postage,  etc 42  75 

65  E.  N.  Ball,  clerk 14  90 


$544  56 


465  32 


100  56 
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Secretary's  Office. 

Feb.    13  304    H.  S.  Fralick,  postage $5  00 

May    18  2    H.  S.  Fralick,  on  salary 100  00 

July     8  5    H.  S.  Fralick,  postage  on  premium  list 50  00 

**       8  6    H.  S.  Fralick,  express  charges 5  39 

Aug.  12  12    H.  S.  Fralick,  postage  and  express 30  00 

Sept.  12  72    R.  E.  Martin,  clerk 60  00 

'^      22  130    H.  S.  Fralick,  express,  telephone,  etc 30  22 

"      22  131    H.  S.  Fralick,  pay  roll 148  00 

**     22  132    H.  S.  Fralick,  postage,  telegrams,  etc 62  79 

**      22  135    H.  S.  Fralick,  on  salary 275  00 

Oct.      3  138    R.  E.  Martin,  clerk 10  00 

*'       3  144    H.  S.  Fralick,  postage  and  express 3  00 

"       3  146    H.  S.  Fralick,  on  year's  salary 125  00 

Treasurer^H  Office. 

Sept.  12  78  C.  W.  Young,  personal  expenses  and  cash  paid 

out $40  00 

"     22  124    C.  W.  Young,  pay  roll 113  64 

**     22  134    C.  W.  Young,  personal  expenses 72  75 

'*      22  136    C.  W.  Young,  three-fourths  year's  salary 150  00 

Oct.      3  145    C.  W.  Young,  one-fourth  year's  salary 50  00 

"       3  148    C.  W.  Young,  personal  expenses  and  postage 11  77 

Judges. 

Sept.  10  22    W.  K.  Sexton,  cattle  department : $5  00 

'^.     10  23    F.  H.  Johnson,  cattle  department 28  00 

"      10  25    G.  B.  Smith,  catUe  department 8  00 

"      10  29    H.  W.  Mumford,  sheep  department 20  36 

**     10  30    S.  Butterfield,  swine  and  poultry  department 30  95 

**      11  34  Geo.  Stewart,  sheep  department  and  Election .. .  16  00 

"      11  35    A.  A.  Wood,  election 2  50 

**      11  47    Miss  E.  Powell,  needle  department 14  00 

**     11  48    Mrs.  R.  E.  Watson,  needle  department 6  W 

**     11  49    James  Gray,  horse  department 33  10 

"     11  55    L.  R.  Taft,  horticulture  department 10  00 

**      11  56    A.  P.  Green,  horticulture  department 3  00 

**     11  57    M.  L.  Dean,  horticulture  department 5  00 

*'     11  58    Chas.  Bowditch,  horticulture  department 10  OO 

"     11  59    W.  N.  Cook,  horticulture  department 6  00 

"     22  110    S.  L.  Wise,  art  hall 2100 

**     22  111    S.  B.  Dikeman,  art  hall 16  00 

**      22  112    Maud  W.  Northrup,  art  hall 12  00 

**     22  126    J.  D.  Dart,  vehicles 12  06 

Dec.    10  153     6  00 

PHnting  mid  Stationery, 

Sept.  11  69    C.  J.  Gregory  &  Co.,  tickets $25  25 

"     22  82    Stanton  Ptg.  Co.,  premium  list,  etc 135  70 

**      23  91    Fair  Pub.  Co.,  tickets 31  25 

"     22  101    Eaton,  Lyon  &  Co.,  stationery,  etc 7  80 

**     22  103    Palmer  Meech  &  Co.,  stationery  and  crayon 85 

Telegraph  and  Telephone, 

Sept.  22  84    Mich.  Telephone  Co $10  85 

"     22  100    W.  U.  Telegraph  Co 3  87 

Insurance. 

Oct.      3  151    W.  H.  Anderson,  policies ■ $405  48 

**     26  152    Geo.  A.  Dyer,  policy 112  50 


$904  40 


438  m 


264  90 


200  85 


14  72 


517  98 


Digitized  by 


Google 


June 

12 

July 

22 

Aug. 

4 

i( 

10 

Sept. 

11 

11 

11 

46 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

3 

MICHIGAN    STATE    AGRICULTURAL    SOCIETY  513 

Advertising. 

3    Eauffman  &  Strauss,  Ptg.  cards $28  50 

7    C.  B.  Crisp  &  Co.,  sigrn  on  building 20  00 

9    Calvert  Lithograph  Co.,  posters 196  00 

20    W.  F.  McKnight,  engaging  speakers 100  00 

38  The  Herald,  ad 60  00 

39  Evening  Press,  ad 60  00 

40  Democrat,  ad 60  00 

46    H.  D.  Cutting,  posting  bills 9  60 

94    Sanders  Pub.  Co.,  ad 19  60 

96    Geo.  M.  Savage,  ad 60  00 

96  Chicago  Horseman,  ad *. 14  50 

97  Horse  Review  Co.,  ad 16  50 

98  Western  Horseman,  ad 16  00 

108  Scheffer  &  Zenderveld,  ad 4  65 

109  D.  Schran 3  16 

120  C.  B.  Crisp  &  Co.,  sign  painting 6  00 

121  G.  M.  Leonard  and  others,  bill  posting 427  64 

129    F.  G.  Eddy,  bill  posting 7  45 

140    Bay  City  Bill  Posting  Co 12  50 

1,081  99 

Music 

Sept.  22      87    Frank  Wurzburg,  band $204  00 

204  00 

Badges, 

Aug.    4       8    C.  S.  Cole  &  Co.,  badges,  fair  1895 $4  80 

Sept.  22      92    Whitehead  &  Hoag  Co.,  badges 8  30 

*^     22    107    Ex  Ray  Badge  Co.,  badges 3  00 

— ' 16  10 

Gate  Department 

Sept.  22    123    F.  H.  Latta,  pay  roll $11165 

Ill  65 

Police  DepaHment. 

43    N.  J.  Kelsey,  pay  roll $678  96 

61    N.  J.  Kelsey,  extra  pay  roll 16  00 

694  96 

Booth  and  Privileges, 

36  Myron  Hester,  expenses $7  77 

37  Myron  Hester,  expenses. 125 

71    Myron  Hester,  salary 60  00 

73    Myron  Hester,  pay  roll 62  76 

Ill  77 

Buildings  and  Grounds, 

13  R.  D.  Graham,  pay  roll,  fruit  hall $5t)  00 

14  R.  D.  Graham,  lumber,  fruit  hall 38  08 

18    John  Dunham,  mowing  grass 12  25 

85  Spring  &  Co.,  decorating  fruit  hall 176  55 

86  Foster,  Stevens  <&  Co.,  hardware 5  58 

88    Chas.  A.  Coy e,  use  of  tents  and  flags 126  25 

99  Adams  &  Hart,  use  of  tents  and  flags 10  00 

104  White  &  White,  zenoleum 2  50 

105  Voight.  H.  &.  Co.,  cloth 96 

106  Dolan  &  Muir,  plumbing,  etc 138  75 

114  Peter  Brown,  labor  at  grounds 43  00 

115  H.  D.  Plumb,  supplies 25  46 

116  Geo.  Snyder,  labor  at  grounds 25  00 

117  J.  C.  Goss  &  Co.,  use  of  tents 26  00 

118  Fuller  &  Rice,  lumber 171  26 

122  H.  Dalehout,  labor  at  grounds 6  00 

125    H.  S.  Fralick,  secretary,  pay  roll  laborers 139  35 

128    C.  H.  Hoffman,  pay  roll  carpenters 34  42 

65 


Sept. 

11 

44 

11 

Sept.  11 
*^  11 

(( 

11 

14 

11 

Aug. 

18 

27 

Sept. 

9 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

8 
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Brown  &  Sehler,  use  of  tents $10  00 

D.  W.  Packard,  use  of  tents 40  00 

H.  Dalehout,  moving  chairs 10  00 

Peter  Brown,  hauling  fish 10  00 


Oct. 

a 

142 

(( 

13 

141 

(( 

13 

147 

Ci 

13 

149 

July 

8 

4 

Sept. 

8 

17 

n 

9 

19 

10 

21 

U 

33 

10 

28 

12 

74 

11 

76 

12 

77 

11 

79 

12 

80 

22 

31 

Feb. 

13 

302 

May 

18 

306 

Sept. 

11 

68 

12 

75 

12 

83 

22 

89 

22 

90 

22 

102 

22 

113 

22 

122 

Speed  Department 

American  Trotting  Association  membership $50  00 

Eugene  Fifield,  superintendent,  purses 1,500  00 

Eugene  Fifield,  superintendent,  purses 600  00 

Eugene  Fifield,  superintendent,  purses 1,200  00 

Eugene  Fifield,  superintendent,  purses 

G.  W.  Atherson^  contract,  **  Marion  Mills  *^ 

Sherwood  Hinds,  messenger 

Frank  Heath,  starting  judge 

A.  F.  lCels«  y  and  S.  S.  Bradt,  timers  and  assist 

ants 

W.  P.  Morris,  track  marshal 

Ralph  Treat,  attendant  position  St , 

J.  H.  Case,  flagman 


$1,101  41 


900  00 

300  00 

6  05 

42  50 

23  50 

18  00 

5  00 

7  50 

General  Expenses. 


4,652  55 


C.  F.  Norton,  display  in  agricultural  hall $10  00 

Alsdorf  &  Son's  note 100  00 

Eugene  Fifield,  overcharge  at  gate 2  50 

Peter  Turney,  rebate  on  gaming  privilege '  100  00 

G.  H.  Behnke,  straw 166  23 

Harris  Paper  Co.,  paper,  pie  plates,  etc 19  09 

Leonard  Sons  &  Co..  use  of  glasses  and  platters. .  1  40 

Hall  &  Telford,  hacks,  etc 7  00 

Security  Co.,  hauling  goods,  safe,  etc 21  90 

W.  H.  Andereon,  note  and  interest 1,030  14 


1,512  26 
Grand  total $12,884  22 


SUMMARY. 

Business  committee $1,674  70      Advertising $1,081  99 

Directors 465  32      Music 204  00 

President's  office 100  55      Badges 16  10 

Secretary's  office 904  40      Gate  department. . . ; Ill  65 

Treasurer's  office 438  16      Police  department 694  96 

Judges 204  99      Booths  and  privileges Ill  77 

Printing  and  stationery 200  ?<5      Buildings  and  grounds 1,10141 

Telegraph  and  telephone 14  72      Speed  department 4,652  55 

Insurance 517  98      General  expentes 328  12 

The  following  shows  the  entries  in  each  class  and  division: 

Bivmon  A— Cattle. 
Class. 

1.  Shorthorns 49 

2.  Devons 52 

3.  Herefords 44 

4.  Jerseys 64 

5.  Galloways 27 

6.  Aberdeen  A  ngus 46 

7.  Holstein  Ffiesians 14 

8.  Red  Polled 26 

9.  Grade 12 

10.  Fat  cattle 35 

11.  Sweepstakes  for  dairy  cows 5 

Special  Hereford  prize , 12 


386 
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Division  B— Horses. 
Class. 

12.  Stendard  Bred  Roadsters 73 

13.  Roadsters  not  standard 26 

14.  Carriage  and  buggy  horses 20 

15.  Saddle  horses 3 

16.  Horses  of  all  work 24 

17.  Cleveland  Bays 

18.  French  Coach 

19.  Hackney 

20.  Percheron  and  French  Draft 11 

21.  Clydesdale  or  English  shire 10 

22.  Grade  Draft 17 

23.  Shetland  Ponies 24 

Speed  entries 157 


Division  C— Sheep. 

24.    American  Merinos 97 

26.    Rambouillet  Merinos 64 

26.  Delaine  Merinos 27 

27.  Merinos  not  registered 20 

28.  Lincolns 47 

29.  Leicesters . ; 31 

30.  Cotswolds :i3 

31.  Shropshires  and  specials 116 

32.  Hampshires 47 

33.  Oxfords  and  specials 65 

34.  Southdowns 32 

35.  Fat  sheep 13 

Division  D— Swine. 

36.  Berkshire 24 

Essex 32 

Suflfolk,  Small  Yorkshire,  etc 57 

Poland  China .* 130 

Duroc  Jersey 47 

Chester  White,  etc 63 

Fat  hogs 4 

Special  for  Berkshlres 2 

Special  for  Poland  China 1 

Special  for  Chester  White 

Division  E — Poultry. 

37.  Poultry 684 

Division  F— Grain  and  Vegetables. 

38.  Grain  and  seeds 163 

39.  Vegetables 291 

40.  Professional  display 4 

41.  Flour,  meal  and  feed 10 

42.  Special  county  institute 

Division  G — Dairy  Products. 

43.  Butter,  cheese,  etc 26 

44.  Sugar,  bread  and  pickles 56 

45.  Soap  and  toilet  articles 


365 


592 


360 


684 


468 


82 
57 


Division  II— Bees,  Iloney^  etc. 

46.  Bees  and  honey 57 

Division  I—Fainn  Implements. 

47.  Farm  implements 1 
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Divisions  J  and  K— Vehicles  and  Machinery. 
Class. 

48.  Vehicles,  etc 72 

Division  L — Manufactures, 

49.  Wool  samples 6 

50.  Leather  and  rubber 

51.  Furniture 2 

52.  Iron  work,  etc 5 

Division  M— Clocks,  Jewelry ,  etc 

53.  Clocks,  jewelry,  etc 00 

Division  N—Painling^  Di'awing,  etc. 

54.  Paintinfi^y  professional 206 

55.  Painting,  amateur 150 

56.  Industrial  art 43 

Division  0—Needleuxn'k. 

57.  Plain  needlework .- 60 

58.  Embroidery 379 

59.  Crochet  and  knit  work « 185 

60.  Children's 65 

Division  P — Miscellaneous, 

61.  Miscellaneous 11 

62.  Household  articles 1 

63.  Printing  and  stationery 

Division  B^Horiicultural. 

64.  Artistic  exhibit  of  horticultural  products 3 

65.  General  collection,  fruits  for  family  use 17 

66.  General  collection,  fruits  for  market , 12 

67.  Special  exhibit  of  peaches 24 

68.  Special  exhibit  of  pears 13 

69.  Special  exhibit  of  plums 11 

70.  Special  exhibit  of  grapes 27 

71.  Single  plates  of  fruits— 

Apples 753 

Pears 221 

Peaches ; 222 

Plums 146 

Grapes 108. 

Quinces 15 

Cranberries 

72.  Dried,  canned  and  preserved  fruits 35 

73.  Plants  and  flowers  in  beds 8 

74.  Plants  in  pots 60 

75.  .  Cut  flowers,  boquets,  etc 30 

Department  of  specials 405 


72 

13 

00 

399 

689 
12 


1,706 
405 


Total  entries  in  all  departments  where  premiums  are  offered 6,290 

BecapittUation, 

Division  A.    Cattle 386 

Division  B.    Horses 366 

Division  C.     Sheep 592 

Division  D.     Swine 360 

Division  E.     Poultry 684 

Division  F.    Grain  and  vegetables 468 

Division  G.    Dairy  products 82 


Digitized  by 


Google 


MICHIGAN    STATE    AGRICULTURA.L    SCXJIETY  51/ 

Division  H.    Bees,  honey,  etc 57 

Division   I.    Farm  implements 1 

Divisions  J  and  K.    Vehicles  and  machinery 72 

Division  L.    Manufactures 13 

Division  M.    Clocks,  jewelry,  etc 

.Division  N.    Painting,  drawing,  etc 399 

Division  O.    Needlework,  etc 689 

Division  P.    Miscellaneous 12 

Division  R.    Horticultural 1,705 

Department  of  specials 405 

Total 6,290 

Premiums  Offered  and  Awarded. 
CatUe. 

Class. 

1.  Shorthorns 

2.  Devons 

3.  Herefords 

4.  Jersey 

5.  Galloways 

6.  Aberdeen  Angus 

7.  Holstein-Freisian 

8.  Red  Polled.*. 

9.  Grade  Cattle 

10.  Fat  Cattle 

11.  Milch  Cows 


Offered. 

Awarded. 

$327  00 

$315  00 

327  00 

167  00 

327  00 

315  00 

327  00 

327  00 

327  00 

291  00 

327  00 

.277  00 

327  00 

144  00 

327  00 

242  00 

74  00 

67  00 

159  00 

149  00 

15  00 

15  00 

Total  cattle $2,864  00  $2,309  00 

Horses, 


12.  Standard  bred 

13.  Roadsters  and  Standard. 

14.  Carriage  and  Buggy 

15.  Saddle 

16.  Horses  of  all  work 

17.  Cleveland  Bays 

18.  French  Coach 

19.  Hackneys 

20.  Percheron 

21.  Clydesdale 

22.  Grade  Draft 

23.  Shetlands 


$265  00 

$265  00 

153  00 

107  00 

175  00 

140  00 

40  00 

32  00 

238  00 

122  00 

265  00 

265  00 

265  00 

265  00 

100  00 

265  00 

95  00 

156  00 

85  00 

124  00 

80  00 

Total  horses $2,476  00  $1,026  00 

Speed 4,500  00  4,200  00 

Grand  total $6,976  00  $5,226  00 


Sheep. 

24.  American  Merino Dip 

25.  Rambouillet  Merino " 

26.  Delaine  Merino,  Dickinson  or  Blktp 

27.  Merino  ineligible  to  record 

28.  Lincolns 

29.  Lelcesters 

30.  Cotswolds 

31.  Shropshires 

32.  Hampshires 

33.  Oxfords 

34.  Southdowns 

35.  Fat  sheep. 


$194  00 

Dip. 

$194  00 

144  00 

<t 

144  00 

144  00 

a 

144  00 

27  00 

27  00 

134  00 

100  00 

134  00 

104  00 

134  00 

(( 

126  00 

146  00 

(t 

146  00 

134  00 

(( 

134  00 

134  00 

79  00 

134  00 

94  00 

72  00 

52  00 

Total  sheep 10Dlp.$l,531  00  6  Dip. $1,344  00 


Digitized  by  VnUUVlC 


518  STATE    BOARD    OF    AGRICULTURE 

Swine, 
Class. 

36.  Berkshire.? 3  Dip.  $158  00    1  Dip.    $74  00 

Essex 3    »*       158  00    3    **         66  00 

buflfolk,  Small  Yorkshire  or  Victoria 3    **       158  00    3    "       158  00 

Poland  China 3    **       158  00    1     "       158  00 

Duroc  Jersey 3    **       158  00    2     "       150  00 

Chester  White,  Cheshires,  Large  Yorkshires. .  3    **       158  00    3    **       126  00 

•    Fat  hogs 29  00                    18  00 

Total  swine 18  Dip.  $977  00  13  Dip.  $750  00 

Poultry. 

37.  Poultry -          $664  50                 $279  00 

Division  F, 

38.  Grain  and  seeds $137  50                  $98  50 

39.  Roots  and  vegetables 175  00                  116  00 

40.  Professional  gardeners 9000                    6500 

41.  Flour,  meal,  etc 39  00                    12  00 

.  Total $441  50                $291  60 

Division  G. 

43.  Butter,  cheese,  etc $63  00                  $50  00 

44.  Sugar,  bread  and  pickles 80  00                    60  00 

Total $143  00                 $110  00 

Division  JET. 

46.     Bees  and  Honey _.  $142  00                $142  00 

DimsionJ. 

48.  Vehicles 14  Dip.*             12  Dip.* 

Division,  L — Manufactures. 

49.  Wool,  etc $40  00                  $15  00 

50.  Leather  and  rubber 121  00 

51.  Furniture silver  medal,  Dip.  202  00 

62.  Iron  work 3500                      300 

Total $398  00                  $18  00 

Division  M. 

63.  Clocks  and  Jewelry 9  Dip. 

Division  N. 

64.  Painting,  sculpture,  etc $581  00                $456  00 

65.  Painting  and  drawing  by  amateurs Dip.  153  00                  107  00 

66.  Industrial  art 13       *•      89  00  11  Dip.     56  00 

Total 14  Dip.  $823  00  11  Dip.  $617  00 

Division  O— Needle  and  Fancy  Work, 

67.  Needlework $28  50                  $23  00 

58.  Embroidery 150  50                    86  50 

59.  Crochet  and  knit  work 63  50                    47  50 

60.  Childrens 35  25                    12  00 

Total $277  76                 $169  00 

*  Silver  oup  and  silver  medal 
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Division  P. 
Class. 

61.    Miscellaneous 38  Dip.  3  Dip. 

tJ2.    Household  articles 18    **  1    ** 

Total 56  Dip.  4  Dip. 

Division  E— Fruits. 

64.  Horticultural  products $38  00  $33  00 

65.  General  collection  of  fruits,  family  use 60  00  60  00 

66.  General  collection  market  fruits 44  00  44  00 

67.  Special  exhibit  of  peaches 36  00  36  00 

68.  Special  exhibit  of  pears 36  00  36  00 

69.  Special  exhibit  of  plums 17  50  14  00 

70.  Special  exhibit  of  grapes 33  50  30  00 

71.  Single  plates  of  fruit 176  25  148  00 

72.  Preserved  fruits  and  jellies 80  00  76  00 

Flowers  and  Plants. 

73.  Flowers  and  plants  in  beds: $72  00  $72  00 

74.  Plants  in  pote 21100  186  00 

75.  Cut  flowers,  boquets  and  floral  designs. . .  \ 71  50  65  50 

Total,  fruit,  flowers  and  plants $875  75  $800  50 

BecapUulation, 

Cattle $2,864  00  $2,309  00 

Horses 2,476  00  1,026  00 

Sheep 1,531  00  1,344  00 

Swine 977  00  750  00 

Poultry 664  50  297  00 

Grain,  seeds,  vegetables,  flour  and  meal 441  50  291  50 

Butter,  cheese,  sugar,  bread,  etc 143  00  110  00 

Bees  and  honey 142  00  142  00 

Wool,  leather,  rubber,  furniture  and  iron  work 398  00  18  00 

Painting,  drawing,  etc 823  00  617  00 

Needle,  knit  work  and  crochet 277  75  169  00 

Fruit,  flowers  and  plants 875  75  800  50 

Total  regular .* $11,613  50  $7,874  00 

Speed 4,500  00  4,200  00 

Special  premiums 1,000  00 

$16,113  50  $13,074  00 

Diplomas '. 46 

Silver  cup  and  silver  medal 1  each 

rcopy.l 

To  the  President  and  Executive  Committee  of  the  State  Agricultural 
Society: 

Gentlemen — Your  committee  on  finance,  to  whom  was  referred  report 

of  secretary  and  treasurer,  beg  leave  to  report  as  follows:  We  have 

made  a  careful  examination  of  their  accounts  and  find  upon  examina- 
tion of  vouchers  and  receipts  in  their  possession,  to  be  correct  as  re- 
ported. 

M.  P.  ANDERSON, 
H.  R.  DEWEY, 
W.  P.  CUSTARD, 

Committee.     ^ 
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The  executive  superintendents  presented  reports  of  their  departments 
for  the  fair  of  1896,  which  were  received  and  placed  on  file. 


REPORT,  SUPERINTENDENT  OF  CATTLE. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural 
Society: 
As  acting  superintendent  of  the  Cattle  Department  for  the  fair  of  1896,  I  re- 
spectfully submit  the  following  report: 

The  exhibit  of  cattle  at  this  fair  was  In  my  judgment  very  good.  At  many  of 
our  fairs  we  have  had  a  larger  exhibit,  but  in  most  of  the  classes  for  this  year,  the 
cjuallty  was  decidedly  good;  this  was  especially  true  in  Shorthorns,  Angus,  Herefords 
and  Jerseys,  very  few  Inferior  animals  being  brought  into  the  ring.  In  the  first 
three  classes  named,  however,  a  larger  part  of  the  prizes  went  to  herds  from  outside 
the  State;  not  because  our  own  breeders  brought  Inferior  animals,  but  with  the 
herds  from  out  of  the  State  no  pains  nor  expense  had  been  omitted  to  put  them  in 
the  best  possible  show  condition,  and  I  do  not  think  the  cattle  breeders  of  this 
State,  with  their  views  regarding  the  Inadvlsablllty  of  extreme  feeding  for  show 
purposes,  will  be  able  to  successfully  compete  with  'these  show  herds.  However,  I 
have  no  changes  to  recommend  in  the  classiflcation  or  amount  of  premiums  to  be 
offered.  • 

Very  respectfully, 
[Signed.]  I.  H.  BUTTBRFIBLD, 

Acting  Superintendent  Cattle. 


REPORT.     SUPERINTENDENT    HORSES. 

There  was  a  fine  exhibition  of  Clydes  and  Shires,  the  largest  entrance  and  stock 
in  the  best  condition  that  has  been  shown  In  a  number  of  years. 

Of  standard  bred,  there  was  a  large  entrance  in  flue  condition,  and  the  compe- 
tition was  very  close.  In  the  other  classes  there  was  a  full  exhibit.  In  conclusion, 
I  can  say  that,  taking  times  and  conditions  into  consideration,  it  was  a  very  worthy 
show.    I  have  some  recommendations  to  submit  to  the  premium  list  committee. 

C.  B.  LOCKWOOD, 

Superintendent  Horses. 


REPORT,  SUPERINTENDENT  SHEEP. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural 
Society: 
The  entries  in  Division  C  were:  American  Merinos  97,  RamblouUet  Merinos  64. 
Delaine  Merinos  27,  Merinos  not  registered  20,  Lincolns  47,  Leicesters  31,  Shrop- 
shires  and  specials  110.  Hampshires  47,  Oxfords  and  specials  65,  Southdowns  32, 
fat  sheep  13.    Total,  592. 

The  exhibit  in  this  department  was  exceedingly  large  and  In  most  classes  con- 
sisting of  a  great  deal  of  merit.  Harmony  generally  prevailed  throughout.  Have 
no  recommendations  to  make. 

Respectfully  submitted, 
[Signed.]  JOHN  LESSITER, 

Superintendent  of  Sheep. 


REPORT,  SUPERINTENDENT  SWINE. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural 
Society: 
Gentlemen— As  superintendent  of  Division  D,  swine,  I  beg  leave  to  make  the 
following  report: 
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Breed. 

No.  of 
entry. 

Preminm 
offered. 

Premiam 
awarded. 

Berkshire 

26 
82 
57 
181 
47 
63 
4 

1158  00 
158  00 
158  00 
158  00 
158  00 
158  00 
29  00 

174  00 

Ramz                        .                   . 

66  00 

SmftU  WMt«  Hn»AHip                                                                           

158  00 

Poland  China 

Doroc  Jersey ..- 

158  00 
150  00 

Larse  White  Breeds        

126  00 

Pat  Hogs. 

18  00 

Totals           

800 

$977  00 

$760  00 

The  exhibit  as  a  whole  was  a  very  creditable  one,  both  in  numbers  and  quality  of 
stock,  and  I  think  the  swine  industry  of  this  country  is  so  great  as  to  command 
equal  attention  and  recognition  by  our  society  with  that  of  any  other  live  stock 
Interest.  There  are  some  matters  regarding  the  rules  and  classifications  in  this 
department  that  I  wish  to  bring  before  the  proper  committee.  All  of  which  is 
respectfully  submitted. 

[Signed.]  L.  W.  BARNES, 

Superintendent  Swine. 


REPORT.  SUPERINTENDENT  OF  POULTRY. 

To  the  Honorable  Board  of  State  Fair  Committee: 
As  superintendent  of  Poultry  Department,  I  would  make  the  following  report: 

Total  number  of  entries 684 

Total  number  of  birds  shown 1,208 

Different  classes  all  well  represented  and  good  interest  shown  throughout  the  fair. 
Three  tents  were  required.  In  addition  to  the  building  proper,  for  room  to  make 
the  exhibit. 

[Signed.]  B.  W.  HARDY. 


REPORT,   SUPERINTENDENT   AGRICULTURAL   DEPARTMENT. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural 
Society: 

Gentlemen— At  the  last  State  fair  held  at  Grand  Rapids,  the  exhibition  In  Divis- 
ion F,  farm  and  garden  products,  was  of  a  high  order  and  worthy  of  the  attention  it 
received  from  the  multitude  of  visitors  who  thronged  the  hall  at  all  hours  of  the 
various  days  of  the  fair. 

The  exhibition  of  potatoes  was  unusually  fine  and  very  large,  and  called  out  any 
amount  of  comment  and  discussion  among  growers  and  exhibitors.  In  corn  the 
ennies  were  numerous  and  the  exhibits  extra  good  and  competition  very  close,  and 
here  I  wish  to  say  a  word  in  regard  to  Mr.  A.  A.  Crozler  of  the  Agricultural  College, 
who  has  been  judge  in  this  department  for  the  last  two  years.  He  has  created 
more  Interest  In  this  department  than  I  have  ever  seen  before,  by  being  able  to 
decide  between  different  exhibits  In  any  class,  and  being  able  to  make  competitors 
see  the  difference  in  the  different  varieties.  Many  times  his  talk  and  discussion 
among  visitors  and  exhibitors  took  on  the  look,  almost,  of  Farmers'  Institute,  such 
was  the  Interest  manifested. 

The  exhibition  of  grains  and  seeds  was  equal  to  any  had  for  many  years  past 
and  the  Interest  In  wheats  and  field  seed  was  quite  marked.  The  exhibit  of  the 
Agricultural  College  of  grains  and  seed,  especially  wheat,  was  very  Interesting  to 
many  farmers  who  asked  Judge  Crozler  many  questions  In  regard  to  the  various 
kinds  on  exhibition. 
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On  the  whole,  I  think  the  fair,  as  far  as  Division  F  was  concerned,  was  a  great 
success. 

Submitted  by, 

F.  L.  RBBD, 
Superintendent  Agricultural  Department. 


REPORT,     SUPERINTENDENT     BEES     AND     HONEY. 

To  the  President  and  Executive  Committee  of  the  State  Agricultural  Society  of 
Michigan: 

Gentlemen— Your  superintendent  of  the  Department  of  Bees  and  Honey  and  the 
Dairy,  would  respectfully  report:  In  the  Bees  and  Honey  Department  there  were 
57  entries  and  six  exhibitors.  There  was  the  largest,  most  artistically  arranged, 
attractive  and  instructive  display  of  honey  ever  exhibited  at  any  State  fair  since 
I  have  had  the  superintendenoy  of  the  department.  I  believe  all  the  different  breeds 
of  bees  were  on  exhibition  for  the  study  and  instruction  of  all  people  interested 
in  those  wonderful  little  industrial  insects. 

As  to  the  amount  of  premiums  offered  and  paid,  you  are  referred  to  the  secre- 
tary's report.    I  have  no  recommendations  to  make  in  this  department. 

In  the  Dairy  Department  there  were  82  entries;  only  three  of  these  were  cheese. 
Why  the  cheese-makers  show  so  little  interest  In  exhibiting  their  products  at  the 
State  fair.  Is  a  question  I  have  not  been  able  to  account  for.  There  was  a  very 
large  exhibit  of  butter  of  high  quality.  The  refrigerator  arrangement  for  preserving 
the  butter  in  excellent  condition  was  a  complete  success  and  convenient  in  hand- 
ling. 

There  was  the  largest  exhibit  of  bread  of  all  kinds  in  use,  made  by  the  experience 
and  skill  of  the  better  half  of  mankind.  The  special  class  in  this  department  waa 
well  filled  with  specimens  of  bread  and  cake  in  all  their  known  varieties.  Much 
interest  was  taken  by  the  ladles,  in  this  department 

In  the  class  of  pickled  vegetables,  maple  sugar  and  syrup,  there  were  but  few 
exhibits,  but  the  goods  were  meritorious.  There  was  no  exhibit  of  sorghum 
products. 

The  Michigan  State  Dairymen's  Association  have  employed  Mr.  B.  N.  Bates  to  at- 
tend the  State  fair  two  days  during  the  fair  to  test  milk  and  answer  various  ques- 
tions in  relation  to  making  butter  and  cheese,  and  in  the  line  of  higher  grades  of 
products  along  that  line. 

He  also  performs  the  duty  of  Judging  the  cheese  and  butter  of  which  he  is  an 
expert,  the  society  paying  his  hotel  bills  in  consideration  of  such  service.  All  of 
which  is  respectfully  submitted. 

[Signed.]  M.  J.  GARD, 

Superintendent  Bees  and  Honey. 

REPORT,  SUPERINTENDENT  AGRICULTURAL  IMPLEMENTS. 

To  the  President  and  Executive  Committee  of  the  State  Agricultural  Society  of 
Michigan: 
Gentlemen—I,  being  superintendent  of  the  Agricultural  Implement  Department, 
would  say  that  we  had  a  very  fine  display  of  implements.  Some  departments 
were  not  as  full  as  in  1895.  The  thresher  department  was  short,  also  the  drill 
department;  their  excuse  for  not  exhibiting  was  on  account  of  shrinkage  in  business 
and  stringency  in  money  matters.  The  exhibitors  were  all  pleased  with  the  cour- 
tesy they  received  from  the  executive  committee. 

Very  respectfully, 
[Signed.]  W.  P.  CUSTARD, 

Superintendent  Agricultural  Implement  Department. 

REPORT,    SUPERINTENDENT    MANUFACTURED    GOODS. 

To  the  President  and  Executive  Committee,  Michigan  State  Agricultural  Society: 

Gentlemen— As  superintendent  of  manufactured  goods,  music  and  art,  I  beg  leave 
to  make  the  following  report: 
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The  exhibits  in  all  departments  were  full  and  of  exceedingly  fine  quality.  The 
best  of  feeling  prevailed  and  nothing  came  up  to  cause  any  annoyance.  In  the  Art 
Department,  1  would  recommend  a  revisal  of  the  list  by  some  good,  competeift  per- 
son who  is  up  to  date  in  art  worlc. 

Respectfully, 
[Signed.]  M.  P.  ANDERSON, 

Superintendent  Manufactured  Goods. 


REPORT,    SUPERINTENDENT   OF   MACHINERY. 

To  the  President  and  Executive  Committee,  State  Agricultural  Society: 

Gentlemen— As  superintendent  of  Division  K,  machinery,  I  would  respectfully 
report: 

Number  of  entries 3 

Exhibit  consisted  of  brick  machine  and  flour  milling  machinery.    No  premiums 
were  offered. 

Sincerely, 
[Signed.]  F.  E.  SKEELS, 

Superintendent  Machinery. 


REPORT,  SUPERINTENDENT  NEEDLE  AND  FANCY  WORK. 

To  the  President  and  Members  of  the  Executive  Commitee  of  the  Michigan  State 
Agricultural  Society: 
Gentlemen— As  superintendent  of  Division  O,  needle  and  fancy  work,  I  would 
report  as  follows: 

Number  of  exhibitors 

Number  of  articles   687 

Amount  offered  in  premiums $277  75 

Amount  awarded  $160  00 

The  space  occupied  by  this  exhibit  was  372  running  feet. 
I  would  respectfully  suggest  that  the  professional  and  amateur  exhibitors  be 
placed  in  separate  classes. 

Respectfully  submitted, 
[Signed.]  H.  D.  CUTTING, 

Superintendent  Needle  and  Fancy  Work, 


REPORT,    SUPERINTENDENT    MISCELLANEOUS    DEPARTMENT. 

To  the  Executive  Committee  of  the  State  Agricultural  Society: 

In  accordance  with  a  rule  requiring  superintendents  of  various  departments  to 
submit  an  annual  report,  I  respectfully  present  the  following: 

The  number  of  entries  in  Division  P,  class  60,  was  65;  in  class  61  was  2.  The 
exhibit  in  this  department  was  small.  In  view  of  the  character  of  many  of  the 
exhibits  in  this  department,  I  should  deem  it  wise  to  award  diplomas  to  all  in  the 
future,  as  we  have  in  the  past  year.  In  the  special  exhibits  the  entries  were  large 
and  the  character  of  the  exhibits  good,  furnishing  a  very  interesting  feature  of 
the  fair. 

All  of  which  is  respectfully  submitted, 
[Signed.]  FRANK  MAYNARD, 

Superintendent  Miscellaneous. 
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REPORT,    SUPERINTENDENT   FORAGE. 

To  the  President  and  Executive  Committee  of  the  Michigan  Agricultural  Society: 

As  superintendent  of  forage,  I  would  state  that  total  cost  (601,090  pounds)  of 
straw  used  was  $166,23,  as  against  $254.46  for  1895.  Through  the  forethought  of 
Mr.  Fifleld,  superintendent  of  Speed  Department,  comes  most  of  this  saving  by 
not  furnishing  straw  to  speed  horses.  The  plan  of  having  superintendents  of 
departments  needing  straw,  give  orders  for  same,  worked  very  well;  think  the 
amount  of  straw  used  was  but  little  above  what  was  actually  needed. 
[Signed.]  ^  W.  E.  BOYDEN, 

Superintendent  Forage. 


REPORT,  SUPERINTENDENT  GATES. 

To  the  President  And  Executive  Committee  of  the  State  Agricultural  Society: 

Gentlemen— I  had  seven  men  employed  at  the  gates  at  the  last  fair,  in  all  35 
days  time,  which,  with  the  necessary  expense,  cost  the  society  $111.65.  In  this 
connection,  let  me  thank  C.  W.  Young  who  generously  helped  the  chairman  of  thla 
committee  by  taking  charge  when  I  was  obliged  to  be  away.  The  main  matter  we 
had  that  made  this  work  unpleasant,  and  perhaps,  in  the  estimation  of  some, 
unbusiness-like,  was  being  obliged  to  collect  cash  from  the  passengers  in  the  car- 
riages at  main  gate,  which,  perhaps,  was  difficult  to  avoid. 

Very  respectfully, 
[Signed.]  F.  H.  LATTA, 

Superintendent  of  Gates. 


REPORT,    SUPERINTENDENT    OF    POLICE. 

To  the  President  and  Members  of  the  Executive  Committee  of  the  Michigan  State 
Agricultural  Society: 

Gentlemen— As  has  been  our  custom,  a  few  trusty  policemen  were  placed  on  duty 
at  the  fair  grounds  at  Grand  Rapids  as  early  as  Friday  prior  to  the  State  Fair. 

The  whole  number  of  police  on  duty  at  different  times  during  the  fair  were  62, 
time  ranging  from  one  to  eight  or  nine  days  each.  The  wages  paid  were  ^2  per  day 
without  board,  lodging  furnished  the  men,  however,  on  the  grounds  at  police  head- 
quarters* the  secretary,  Mr.  Fralick,  looking  after  the  matter  of  cots  and  blankets 
and  contributing  generally  to  the  comfort  of  the  men,  and  in  such  a  manner  as  to 
leave  no  cause  of  complaint.  Thanks  to  the  efficiency  of  the  force  and  the  assist- 
ance of  the  officials  and  city  polloe,  no  complaints  on  accounts  of  pick-pockets  or 
from  pilfering  were  reported.  Receipts  from  "fence  jumpers"  were  $2,  which 
amount  was  turned  over  to  the  treasurer  of  the  society. 

Messrs.  Strong,  Beach  and  Bates  rendered  us  excellent  service,  as  is  their  cus- 
tom. The  force,  which  included  many  of  our  old  and  trusty  members,  were  zeal- 
ous in  the  discharge  of  their  duties,  and  are  deserving  of  credit. 

I  desire  to  tliank  my  brother  members  of  the  committee  for  their  very  kind  con- 
sideration and  assistance  rendered  me  during  the  entire  fair,  and  particularly  are 
my  thanks  due  the  president  of  the  society,  Mr.  Ball,  who  both  worked  with,  and 
stood  by  the  police  department  from  start  to  finish,  in  our  efforts  to  protect  exhibit,, 
exhibitor  and  patron. 

Very  respectfully, 
[Signed.]  N.  J.  KEI>SEY, 

Superintendent  Police  Department. 
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Mr.  Latta  moved  that  protest  from  Mr.  be  passed  and  the 

money  paid  to  Mr.  Morse. 
On  motion,  a  recess  was  taken  to  12 :00. 

12:00.    Committee  called  to  order  by  the  president. 

The  business  committee  reported  that  all  claims  of  creditors  except 
that  of  Mr.  Nichols  had  been  arranged  for  the  present. 

The  committee  appointed  in  reference  to  location  for  the  fair  for  1897 
reported  as  follows: 

Mr.  President  and  Gentlemen  of  the  Executive  Commfttee  of  the  State 
Agricultural  Society  Michigan : 

Gentlemen — The  committee  elected  to  confer  with  a  committee  from 
Detroit  to  consider  a  proposition  made  by  said  Detroit  committee  to 
provide  for  holding  the  State  Fair  in  Detroit  for  the  years  of  1897-8,  would 
beg  leave  to  rep)ort  that  we  have  carefully  considered  said  proposition, 
and  we  recommend  that  it  be  accepted  provided  the  details  of  arrange- 
ments can  be  concluded  satisfactorily  to  both  parties. 

[Signed]         H.  R.  DEWEY. 
C.  M.  YOUNG. 
R.  D.  GRAHAM.      . 
C.  E.  LOCKWOOD. 
A.  H.  ZENNER. 


(This  proposition  provided  that  the  citizens  of  Detroit  would  furnish 
grounds  and  buildings,  the  State  Society  to  occupy  them  for  the  two  suc- 
<;eeding  fairs,  the  net  receipts  to  be  divided.) 

It  was  moved  by  Mr.  Butterlleld  that  report  be  accepted  and  com- 
mittee discharged.    Carried. 

(This  proposition  was  not  carried  out  by  the  citizens  of  Detroit,  and 
hence  was  abandoned  by  the  society.) 

On  motion,  adjourned  to  1:00  p.  m. 

1:00  p.  m.    Committee  called  to  order  by  the  president. 

The  report  of  the  superintendent  of  speed  was  received  and  placed  on 
file. 

The  superintendent  of  sheep  made  a  verbal  report  recommending  that 
the  classes  be  not  open  to  the  world.  Referred  to  the  premium  list  com- 
mittee. 

•It  was  moved  *by  Mr.  Butterfield  that  a  committee  be  appointed,  con- 
sisting of  the  business  committee,  the  president,  vice  president  and 
treasurer,  to  receive  propositions  on  location  for  1897. 

The  committee  adjourned  sine  die. 


Digitized  by 


Google 


526  STATE    BOARD    OF    AGRICULTURE 


Lansing,  Feb.  25,  2:30  p.  m. 

The  executive  committee  for  1897  was  called  to  order  by  the  president. 

The  following  names  answered  the  roll  call:  President  Ball,  Messrs. 
Butterfield,  Barnes,  Boyden,  Custard,  Cutting,  Anderson,  Fifield,  Gra- 
ham, Dewey,  Hardy,  Hinds,  Gard,  Latta,  Lockwood,  Lessiter,  Kelsey^ 
Skeels,  Reed,  Young,  Zenner,  and  the  secretary. 

It  was  moved  by  Mr.  Skeels  that  a  ballot  be  taken  for  general  super- 
intendent. On  motion  the  chair  appointed  two  tellers,  Messrs.  Lock- 
wood  and  Skeels.  The  ballot  resulted  as  follows:  Total  number  of 
votes  cast,  22;  of  which  Eugene  Fifield  received  13,  H.  H.  Hinds  3,  A.  H. 
Zenner  2,  scattering  4.    Mr.  Fifield  was  declared  elected. 

On  motion,  ballot  was  taken  for  second  member  of  business  commit- 
tee; result  as  follows:  Total  number  of  votes  cast  21,  of  which  W.  P. 
Custard  received  14,  scattering  7.    Mr.  Custard  was  declared  elected. 

Adjourned  to  8:00  p.  m. 

8:00  p.  m.    Called  to  order  by  the  president.    Quorum  present. 

Report  of  the  premium  list  committee  received  and  read.  On  motion 
of  Mr.  Skeels,  the  report  as  a  whole  was  adopted. 

On  motion  of  Mr.  Young,  the  business  committee  was  authorized  ta 
accept  special  premiums  in  their  discretion. 

Mr.  Lockwood  moved  that  the  business  committee  be  authorized  ta 
make  a  regular  premium  list.  Mr.  Fifield  moved  as  a  substitute  that 
the  matter  be  left  to  a  committee  of  five.    Carried. 

The  committee  on  rules  reported,  recommending  certain  changes.  The 
report  was  adopted.  (The  report  of  the  premium  list  committee  and  the 
committee  on  rules  will  be  found  in  the  premium  list  of  the  society  for 
1897.) 

The  oflScers  of  the  Central  Michigan  Agricultural  Society  asked  for  a  ' 
conference  in  regard  to  the  fair  grounds  at  Lansing.    It  was  moved  by 
Mr.  Young  that  a  committee  of  two,  consisting  of  Messrs.  Dewey  and 
Butterfield,  be  appointed  to  confer  with  that  society.     On  motion,  the 
president  was  added  to  that  committee. 

On  motion  of  Mr.  Fifield,  it  was  directed  that  the  entries  close  Au- 
gust 28. 

On  motion  of  Mr.  Fifield,  the  salaries  of  the  secretary  and  treasurer 
were  made  the  same  as  last  year,  viz.,  f 500  per  annum  for  the  secretary 
and  f250  per  annum  for  the  treasurer. 

It  was  moved  by  Mr.  Skeels  that  the  committee  on  location  of  fair 
be  empowered  to  negotiate  with  other  parties  if  satisfactory  arrange- 
ments cannot  be  made  with  Detroit.    Carried. 

It  waff  moved  by  Mr.  Boyden  that  the  committee  use  their  judgment  in 
regard  to  the  matter  of  a  25-cent  rate  for  Monday,  the  first  day  of  the 
fair.    Carried. 

The  president  appointed  standing  committees  and  executive  superin- 
tendents for  1897.  The  following  is  the  list  of  officers,  committees  and 
superintendents : 

President— WILLIAM  BALL,  Hamburg. 
Vice  President— I.  H.  BUTTERFIELD,  Lansing. 
Treasurer— C.  W.  YOUNG,  Paw  Paw. 
Secretary- HENRY  S.  FRALICK,  Grand  Rapids. 
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EXECUTIVE  COMMITTEE. 

Term  Ending  Jan*y,  1898. 

E.  W.  Hardy,  Howell.  R  D.  Graham,  Grand  Rapids. 
Frank  Maynard,  Jackson.                              John  Lessiter,  Pontiac. 

F.  L.  Reed,  Olivet.  H.  H.  Hinds,  Stanton. 

N.  J.  Kelsey,  Marshall.  F.  E.  Skeels,  Grand  Rapids. 

H.  R.  Dewey,  Grand  Blanc.  M.  G.  Gard,  Volinia. 

Term  Ending  Jan'y,  1899. 

Eugene  Fifield,  Bay  City  W.  P.  Custard,  Mendon. 

L.  G.  Townsend,  Ionia.  H.  D.  Cutting,  Tecumseh. 

F.  H.  Latta,  Battle  Creek.  M.  P.  Anderson,  Midland. 

A.  H.  Zenner,  Detroit.  C.  E.  Lockwood,  Washington. 

L.  W.  Barnes,  Byron.  W.  E.  Boyden,  Delhi  Mills. 

EX-PRESIDENTS. 
Charles  E.rKipp,  St.  Johns.  George  W.  Phillips,  Romeo. 

E.  O.  Humphrey,  Kalamazoo.  Wm.  Chamberlain,  Three  Oaks. 

W.  L.  Webber,  East  Saginaw  A.  O.  Hyde,  Marshall. 

T.  W.  Palmer,  Detroit. 


STANDING  COMMITTEES  AND  EXECUTIVE  SUPERINTENDENTS. 

BUSINESS  COMMITTEE. 
Eugene  Fifield,  W.  P.  Custard,  Secretary. 

TRANSPORTATION  COMMITTEE. 
H.  R.  Dewey,  F.  E.  Skeels,  Secretary, 

RECEPTION  COMMITTEE. 
A.  O.  Hyde,  Wm.  Chamberlain. 

FINANCE  COMMITTEE. 
M.  P.  Anderson,  H.  R.  Dewey,  C.  E.  Lockwood. 

PREMIUM  LIST  COMMITTEE. 

C.  E.  Lockwood,  L.  W.  Barnes.  W.  E.   Boyden,    M.  P.  Anderson,  E.  W.  Hardy, 

John  Lessiter,  R.  D.  Graham. 

COMMITTEE  ON  RULES. 
H.  R.  Dewey,  F.  H.  Latta,  F,  L.  Reed. 

PROGRAM  COMMITTEE. 
Eugene  Fifield,  W.  P.  Custard,  Secretary. 

PRINTING  AND  ADVERTISING  COMMITTEE. 
H.  H.  Hinds,  Eugene  Fifield,  Secretary. 

GENERAL  SUPERINTENDENT. 
Eugene  Fifield. 

CHIEF  MARSHAL. 
L.  G.  Townsend. 
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EXECUTIVE  SUPERINTENDENTS. 

CaUU—W,  E.  Boyden.  Jfoc^^weri/— Frank  Maynard. 

Horses^  /Speed—Eugene  Fifield.  Manufactured  Goods,  Music  and  Ari—M. 

Horses,  Eoadsters,  Draft  and  Pony  Classes—     P.  Anderson. 

John  Lessiter.  Needle  Work  and  ChUdrens^  Work—F.  E. 

Sheep— C,  E.  Lockwood.  Skeels. 

Swine— L.  W.  Barnes.  Miscdlaneaus  and  Special  Exhibits,  except 

Poultry— B.,  D.  Cutting.  special  on  Fruits— Pr&nk  Maynard. 

Dairy,  Bees  and  Honey  -M.J.  Card.  Horticulture— R.  D.  Graham. 

Farm  and  Garden  Products— F,  L.  Reed.       Gates— W^  P.  Custard. 
Vehicles— U,  R.  Dewey.  ^        Police— E.  W.  Hardy. 

Agricultural  Implements— F.  H.  Latta.  Forage— W,  E.  Boyden. 

Booths  and  Privileges,— F.  E.  Skeels. 

Recess  was  taken  subject  to  the  call  of  the  president. 

Grand  Rapids,  June  16,  2:00  P.  M. 

Special  meeting  of  the  committee  called  by  the  president. 

Present:  President  Ball,  Messrs.  Butterfield,  Young,  Fifield,  Town- 
send,  Latta,  Custard,  Lrockwood,  Boyden,  Reed,  Kelsey,  Graham,  Lessiter, 
Chamberlain,  Hyde,  and  the  secretary. 

Mr.  Fifield-  presented  schedule  of  speed  program  for  the  fair.  On 
motion  of  Mr.  Reed  it  was  adopted. 

The  following  resolution  was  offered  by  Mr.  Reed: 

Resolved,  That  the  president  and  secretary  of  the  Michigan  State  Agricultural 
Society  be,  and  they  are  hereby  authorized,  empowed  and  directed  to  execute  and 
acknowledge  a  quit-claim  deed  of  this  date  in  blank,  In  consideration  of  the  pay- 
ment, discharge  and  satisfaction  in  full  of  all  claims  and  demands,  of  every  name 
and  nature,  held  by  the  Ingham  Ck)unty  Savings  Bank,  The  People's  Savings  Bank 
of  Ingham  County,  and  the  Central  Michigan  Savings  Bank  of  Ingham  County, 
and  to  deliver  the  same  to  the  parties  aforesaid  or  to  whomsoever  they  shall  direct, 
upon  the  surrender  of  all  evidences  of  indebtedness,  and  the  discharge  and  satis- 
faction of  all  claims;  which  deed  having  been  prepared  and  having  been  regd  at 
large  at  this  meeting,  Is  hereby  approved;  and  said  president  and  Secretary  author- 
ized, empowered  and  directed  to  acknowledge  and  deliver  the  same  as  hereinabove 
provided. 

The  resolution  was  adopted. 

A  proposition  was  received  from  the  West  Michigan  Agricultural 
Society  for  holding  the  fair  of  1897  on  its  grounds.  Referred  to  special 
committee  on  location  of  fair. 

On  motion  of  Mr.  Young,  committee  adjourned  subject  to  call  of  the 
president. 
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REPORT   OP  GOGEBIC  COUNTY   AGRICULTURAL   SOCIETY. 

IRONWCMDD,  Mich.,  Dec.  18,  1896. 
^^ecretary  State  Agricultural  Association,  Lansing,  Mich.: 

The  undersigned  officers  of  the  Gogebic  County  Agricultural  Society 
hereby  submit  the  following  report  of  the  transactions  of  the  said  society 
-during  the  past  year  of  1896.  The  society  was  incorporated  on  the  18th 
day  of  October,  1895,  and  at  the  annual  meeting  of  the  board  of  super- 
visors of  Gogebic  county,  held  on  the  18th  day  of  October,  1896,  a  tax 
levy  of  one-twentieth  of  one  mill  on  the  assessed  valuation  of  the  county 
was  made  for  the  use  and  benefit  of  the  society.  The  levy  amounted 
to  f450,  and  by  resolution  of  said  board  upon  the  request  of  the  officers 
of  the  society,  the  said  sum  was  appropriated  towards  the  construction 
of  an  exhibition  building  for  the  use  of  the  society.  At  the  annual  meet- 
ing of  the  county  board,  held  the  16th  day  of  October,  1896,  another 
tax  levy  of  one-tenth  of  one  mill  was  made  for  the  use  of  the  society, 
which  will  become  available  during  the  year  1897.  This  appreciation 
of  the  society  and  its  aims  and  objects  by  the  board  of  supervisors  has 
contributed  much  towards  its  success  and  gives  assurance  of  its  future 
prosperity  and  usefulness.  Without  it,  it  is  doubtful  if  the  society 
could  have  made  a  success.  Plans  were  laid  and  preparations  began 
early  in  the  year  for  holding  a  county  fair  at  some  time  during  the  fall. 
A  ladies'  auxiliary  was  organized  in  connection  with  the  society,  and  at 
once  met  with  success.  The  household,  art  and  educational  departments 
were  placed  under  their  control,  and  they  evinced  a  lively  interest  in 
the  matter  from  the  start.  Preparations  were  soon  made  and  contracts 
let  for  the  construction  of  an  exhibition  building  to  be  erected  on  the 
city  driving  park  in  the  city  of  Ironwood,  of  whom  a  lease  had  been 
secured.  The  dimensions  of  the  building  are  48  x  98  feet,  and  is  a  very 
substantial  building  costing  f  1,200.  Nearly  four  hundred  dollars  were 
spent  in  improving  the  race  track  and  grounds.  After  all  arrangements 
had  been  made  for  the  fair  and  it  gave  every  evidence  of  proving  a 
brilliant  success,  the  financial  depression  in  the  early  part  of  the  sum- 
mer caused  the  mines  here  to  close,  and  as  this  thr^w  the  bulk  of  our 
population  out  of  employment  and  made  the  financial  success  of  the  fair 
doubtful,  it  was  thought  best  after  careful  consideration  to  postpone 
the  fair  until  another  year.  If  conditions  are  favorable  a  fair  will  un- 
questionably be  held  during  the  year  1897,  and  it  will  undoubtedly  prove 
a  great  success. 

The  farming  industry  in  the  county  has  increased  very  much  during 
the  past  few  years,  and  it  is  expected  to  continue  to  do  so  in  the  future. 
The  possibilities  of  successful  farming  in  this  county  has  been  fully 
-demonstrated. 

The  financial  report  of  the  secretary  and  treasurer  is  attached  hereto. 

W.  S.  GOODLAND, 

President. 
C.  E.  HOUK, 


Secretary. 
JOHN    W.  MULLEN, 

Treasurer. 
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DISBURSEMENTS. 

Thos.  Kissane,  drawing  incorporation  papers $5  OO 

Bennett  &  Green,  printing  circulars. _.- __ 12  00 

Peaslee  &  Douglas,  printing  order  blanks 4  OO 

Bennett  &  Green,        "          postal  cards 175 

"                *'             **          premium  list 40  OO 

"                ''             ''          dodger8,etc 1100 

Wildhaugen  &  Rittinghaus,  arcnitects 15  00 

A.  D.  Garner,  insurance _ 25  00 

Beautifying  grounds 373  06 

Fair  building,  per  contract 1,200  50 

Total $1,697  31 

C.  E.  HOUK, 

Secretary. 

JOHN  W.  MULLEN, 

Treasurer. 
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